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New York, Sept. 15th, 1912. 


The Hon. The Mayor and City Council, Hoboken, Nicks 


Gentlemen—Pursuant to your request expressed in a resolution 
dated January Ist, 1912, I have made an investigation of the 
sewerage and drainage of Hoboken, and submit herewith my report 


thereon. 

The plans of many of the existing sewers in Hoboken have 
been available for my inspection but have yielded little of value with 
regard to their present conditions for the reason that in many places 
they have settled down from three to four feet below their original 
positions. None of the plans affords information as to how these 
various sewers connect at intersecting points, or as to through which 
outfalls the sewage from the different districts is discharged; nor 
was recent information available as to the extent or character of 
the deposits in the sewers, or as to the velocities of flow therein at 
different stages of the tides. No data could be had from existing 
records as to the actual present elevations of streets as compared 
with former elevations, nor as to ground water elevations. My in- 
vestigations have been extended to secure all the necessary data as 
to these matters, as well as to ascertaining the locations where dis- 
comfort and injury have resulted from street floodings: as to the 
extent of area inundated during heavy rain storms; the reasons for the 
failure of certain sewers to give relief to the districts they drain; the 
causes of local nuisances at different places; the nature of the soil 
where works will have to be built; the suitability of points for the 
discharge of sewage; the advisability of reducing the areas tributary 
to some of the existing sewers; the effect of the method of operating 
the tide gates on the flow in the sewers; the relative merits of using, 
or dispensing with, tide gates, and other matters which it is un- 
necessary to enumerate. Many of these subjects have taken up 
much time as the observations could be made only at certain stages 
of the tides, and although I regret the delay in completing the 
work, it has seemed impossible to hasten it excepting at the expense 
of thoroughness. 


It would have been far easier to have designed a new system 
throughout, but in view of the great expense represented by the 
existing sewers it was necessary to study these carefully to ascertain 
what portions could be properly used in the new system and what 
portions would have to be rebuilt or abandoned. 
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From the data collected I have bee e devise a plan of 
sewerage and drainage, not involving pu which will satis- 
factorily meet the conditions. This plan, whicn is hereby recom- 
mended for adoption, is referred to in the following report and ac- 
companying drawings, as Plan B. Its essential features are: 


1.—A system of combined sewers to receive 
both the sewage and storm water of the 
unsewered part of the city. 


2.—The rebuilding of several of the existing 
sewers. 


3.—The reduction of the area tributary to cer- 
of the existing sewers by diverting some 
of the sewage therefrom to the new 
sewers. 


4.—The extension of the outfalls, for the dry 
weather flow of sewage, to the pierhead 
line. 


5.—The provision of arrangements for properly 
flushing the sewers. 


6.—The establishment of grit chambers and 
automatically cleaned screens at the out- 


falls. 


7.—The diversion of the sewage from the canal 
and from slips and docks along the river 
front. 


The cost of establishing the new system, complete, would 
be about $676,840.00, and the annual cost of maintenance and 


operation about $4,300.00, exclusive of interest and sinking fund. 


charges, or about $38,150.00 per year including these items at 
4\% per cent. and !% per cent., respectively. The building of cer- 
tain portions of the work, however, can be deferred until necessary, 
and the first cost be reduced thereby correspondingly. 


The data upon which these recommendations are based will 
be found in the following report. 


Respectfully submitted, 
JAMES H. FUERTES, 


Consulting Engineer. 
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REPORT ON THE SEWERAGE AND DRAINAGE OF 
HOBOKEN, N. J. 


PART I. 


Description of the Present Sewerage and Drainage Works 
of Hoboken.—General Conditions. 


Topographical.—The City of Hoboken, N. J., lies on the west 
bank of the Hudson River, north of and adjoining Jersey City, and 
is approximately rectangular in shape, with a water frontage along 
the river of a little over 134 miles and an extreme width, from the 
pierhead line to the west boundary, of a little over a mile. The 
total area within the corporate limits is about 837 acres, and the 
population was 70,324 in 1910, according to the U. S. Census. 


The surface of the city is generally quite flat, sloping back 
gradually to an elevation of only a foot or two above high tide. 
The only break in this relatively uniform surface is the small hill 
known as Castle Point, located about half way between the north 
and south lines of the city on the river front. 


Street Grades.— Originally the western portion of the city was 
a marsh; its limits are shown on Sheet No. 1. Portions of this 
marsh have been filled up and built upon, practically all of the 
buildings and important structures within that area being upon pile 
foundations. Grades have been officially established on all of the 
streets within the city limits. 


Built-up Areas.—About 75 per cent. of the available area of 
the city is now built upon. - The land which is now vacant lies prac- 
tically all in the lowest part of the city and for this part no adequate 
drainage has as yet been provided. The low area, where trouble 
is at present experienced with flooding of streets during rain storms 
lies, as a rule, to the west of the line of Garden street, from Ferry 
to Third street, and west of Willow avenue, from Third to Tenth 
street, and west of Adams street, from Tenth to Thirteenth streets, 
and west of Hudson Boulevard East, from Thirteenth street to the 
north line of the city. 


Areas Subject to Flooding.—Sheet No. | shows the areas 
that were covered with water on March 30th, 1912. A refer- 
ence thereto will show that a large proportion of the un- 
occupied area of the city is at present without a proper drain- 
age system. The water areas shown on the map remain more or 
less in this condition throughout the year; during the summer time 
the pools are not quite so deep, but the water becomes stagnant. 
resulting in obnoxious odors and unsanitary conditions. 
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The areas upon which the water stands during dry seasons 
lie from | to 3 feet below the street levels and at about the elevation 


of high tide in the harbor. 


The streets in the low-level parts of the city and the areas 
enclosed by them have been raised to their present elevations with 
ashes, loam and city refuse. Excavations from 3 to 5 feet deep in 
such streets in various parts of the city disclose a loose, porous ma- 
terial, the sub-soil being a soft muck, or silt, of great depth. | 


All structures of importance, even one and two-story buildings, 
have to be put on pile foundations to prevent settlement. The 
lengths of the piles vary in different portions of the city, but range 
from 25 feet to 110 feet in length. Data regarding the lengths of 
ihe piles used in the foundations of various buildings will be found 


in Appendix A. 


Methods of Sewerage Employed.—A large part of Hoboken is 
provided with sewers. The system is quite complex and, in many 
places, in bad repair. The greater part of the sewage empties into the 
Hudson River through outfalls on Fifteenth street, Fourteenth street, 
Eleventh street, Third street and Ferry street, and a large amount 
is also dischargd into the canal, just south of the Hoboken corpora- 
tion line. A number of small independent outfalls discharge into 
the Hudson River from small areas, and other outfalls formerly 
emptied sewage into the canal at several points. 


Practically all the existing sewers are on the combined plan; 
that is, they receive not only the surface water from the streets, but 
also the sewage from the buildings and manufactories. Much diff- 
culty has been experienced with the sewerage of Hoboken because 
the low elevation of a large part of the city makes it impossible 
to provide sewers the outfalls of which can discharge at, or above 
high tide level. All the sewers, consequently, are tide-locked and, 
owing to the absence of flushing provisions, form long deposit 
chambers in which sewage solids settle upon the bottom when the 
flow is checked by the rising of the tide. The putrefaction of the 
deposits on the bottoms of these sewers causes, during hot weather, 
offensive conditions in several localities. 


Tide Gates.—In order to improve conditions in this regard 
tide gates have been placed at four of the outfalls, namely: At 
Ferry street and Park avenue, Ferry street and Hudson street 
(where there are two gates) and Third and River streets. A tide 
gate is located at the former outfall near Henderson street, but is 
not now in use, having been abandened some years ago. The 
sewage that formerly discharged through this outlet is now dis- 
charged either through the outfall at Ferry street and Park avenue, 
or Ferry and Hudson streets. 


The gates at Park avenue and Ferry street, and Hudson and 
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Ferry streets are operated by standards located in small shanties 
directly over the gates. The gate at Third and River streets is 
automatic in its action and does not require attention except for 
occasional oiling and clearing of refuse. 


In the floor of each gate house there is a manhole through 
which the gate tenders can observe, if they care to, whether the 
current in the sewer has reached a velocity, which, in their judg- 
ment, would show that the tide is rising or has reached such an eleva- 
tion that it produces very little current at the outfall. The auto- 
matic gate at Third and River streets is similar to an ordinary flap 
valve. It consists of an iron disc probably about 5 feet in diameter, 
hinged slightly above the top of the sewer, and is moved outward as 
the tide recedes, and back against the walls of the sewer as the 
tide rises. 


The other gates are operated by hand by two gate tenders, 
one for the day shift and one for the night. Each follows a slightly 
different system as to the time of opening and closing. One tender 
opens the gates one hour after high tide and closes them one hour 
after low tide, but varying this in accordance with whether the tide 

is unusually low or unusually high. 


The other tender opens the gates from three and one-half to 
four hours after high tide and closes them from two to two and one- 
half hours after low tide. 


From actual observation one day this latter gate tender was 
preparing to close the Ferry street outfall at Park avenue one and 
one-quarter hours after low tide, at which time there was a very 
strong flow outward. By waiting it was found that it was two 
hours after low tide before the outward flow stopped. 


From many observations made in different parts of the city, 
and at various times, it is found that in the trunk sewers there is a 
strong outward flow during a period of four hours, two hours be- 
fore and two hours after low tide. Under ordinary circumstances 
the proper time to open the gates would be directly after high tide, 
and for closing them, two hours after low tide. 


During rain storms, however, unless the gate tenders happen 
to be on hand, the failure to open the hand-operated gates may 
cause the sewers to fill up and overflow and flood the streets in the 
lower parts of the town. 


Street Settlement.—No data are available regarding the grades 
of the streets as actually constructed, but a large portion of the 
paved streets in the lowland district are found at a much lower 
elevation than the official established grades. Table No. | ae 
been prepared to show some of the differences actually found; 
will be obesrved that a great number of the intersections are home 
10 inches to 26 inches lower than the estimated grades. 


a) . 


TABLE I. 
Present Grade be- 
Established Grade. Grade low established 
Streets. (Feet) April, 1942. Grade. 

Ferry and Garden...... 4.8 4.5 314 inches 
Ferry and Willow..... 3.0 2.42 i 3 
Ferry and Jefferson... 3.0 2:1 O00 BE ein va 
Ferry and Madison.... 3.0 2.74 5) Ai 
Ferry and Monroe..... 3.0 2.96 3) ¢ 
Ferry ‘and Jackson..... 3.0 2.50 6 
Newark and Garden... 2.5 1.68 10 
Newark and Park...... 1.8 
Newark and Willow... . a 
Newark and Clinton.... 3.0 1.06 11 
Newark and Grand.... 3.0 KZ? 2114 
Newark and Adams.... Sa 1.53 aks, 
Newark and Madison... a0 2.62 414 
Newark and Monroe. . 3.0 2.47 6l4 
Newark and Jackson...  - 2.6 
First and Garden...... 5.0 4.75 3 
Pirstrand atk. sae 3.0 2.64 4 
First and Willow...... 3.0 2.59 5 
First and Clinton...... 3.0 Dee 914 
Paret cand Grand?.\. ..).. 3.0 2507 4\y 
First «and. Adams. :...:..’. 3.0 ZK 6 | 
First and Jefferson. .... 3.0 2.42 314 
First and Madison..... 3.0 2.74 3 
First and Monroe...... 3.0 2.34 8 
First and Jackson. .:... 3.0 2.64 4 
First and Harrison..... 3:0 ‘1260 17 
First and Marshall..... 3.0 1.90 13 
Second and Garden.... 3 eas 5223 3 ; 
Second and Park...... % es) 3.30 2 : 
Second and Willow.... Sy) OD i 1] =f 
Second and Clinton.... 3.0 1.58 17 j 
Second and Grand..... 3/0 2.09 11 
Second and Adams.... a0 1.40 19 
Second and Jefferson... 3.0 2.79 214 ; 
Second and Madison... SoU 2.80 24 : 
Second and Monroe.... 4.0 3.64 4 
Second and Jackson.... 4.0 2.46 8a = 
Third and Garden..... 6.5 6.22 SU tt 
Phird* and:“Park® + 3.0).6%08 55 5.40 I x 
Third and Willow..... 3,0 2.60 5 * 
Third and Clinton...... 3.0 1.97 E2AGeS 
Third and Grand......: 3.0 Oe 11 ; 
Third and Adams...... 3.0 2.47 614 


Streets. 


Third and Jefferson... 

Third and Madison... .. 
Third and Monroe..... 
Third and Jackson... 
Fourth and Clinton..... 
Fourth and Jefferson... 
Fourth and Madison.... 
Fourth and Monroe.... 
Fourth and Jackson.... 
Fifth and Clinton.... 
Fifth and Monroe... 


Sixth and Clinton... 


Sixth and Jefferson..... 


Sixth and Monroe... 


Seventh and Clinton.... 
Seventh and Monroe... 
Eighth and Grand... 
Eighth and Adams... .. 
Eighth and Jefferson... 
Eighth and Monroe.... 
Ninth and Clinton... 
Ninth and Adams... 


Established Grade. 
Creer) 


3.0 
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Grade 
April, 1912. 


2.74 
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View taken to show street settlement. This is on Adams Street, be- 


tween Eighth and Ninth Streets, looking north. The ridge in the 
centre of the street denotes the location of the sewer (which is on 
piles), and the original surface of the street . The street seems to 
have settled about a foot on the left side only. 


No. 2. A view taken from a point south of the United States Rattan Company’s 


factory in order to show the settlement of Madison street, near 
Eleventh street. The cross denotes the low point with water over 
it and on either side. Note the water hydrant on other side of the 


street on portion that evidently has not settled. 
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Indications that the streets in the lowlands have settled con- 
siderably, even if not constructed at the established grades originally, 
can be observed in different parts of the city. Specific evidence of 
this fact is shown on many streets by the ridges in their centers, over 
sewers, the plans of which show them to have been designed with 
pile foundations. That the sewers were actually built on piles is 
stated by many residents who saw them constructed. Since the pro- 
files show the sewers to have settled somewhat, the ridges indicate 
that the streets have settled even more than the sewers. Photo- 
graph No. | shows one of the ridges as well as the settlemnt of the 
west side of Adams street, between Eighth and Ninth strets. — Set- 
tlement of the sidewalks and curbs are plainly visible in different 
parts of the city. Photograph No. 2, for instance, shows the settle- 
ment of Madison street, near Eleventh street. 


Messrs. J. & W. Stanley state that Grand street, between 
Thirteenth and Fourteenth streets, has been settling continuously 
for about twenty years, and that their company has been compelled 
to keep refilling it during the entire period. 


Settlement of Sewers.—Owing to the boggy nature of the 
ground, the sewers, excepting those on a firm pile foundation, have 
settled out of line and grade so that, in some cases, their slopes are 
now in directions the opposite of those originally laid out. In such 
cases the sewage cannot escape from the sewer until it is filled com- 
pletely. In some instances sewage stands above the top of the sewer 
in the manholes, and in a few cases appears even in the catch basins at 
street corners. Most of the sewers that have been placed upon piles 
are in fairly good condition as to line and grade, although very few 
can be called first class. : 


Types of Sewers.—About 89 per cent. of the sewers are of 
brick masonry and are circular, oval or egg-shaped in section; about 
10 per cent: are wooden boxes, and about 11 per cent. are pipe 
sewers. [The box sewers are rectangular and generally about 3 
feet by 4 feet in section. The pipe sewers are confined to the rela- 
tively high portion of the city, that is, to the portion lying between 
Willow avenue and the Hudson River. 


Interconnecting Sewers.—All the sewers in the lowland dis- 
trict are so constructed and located that the sewage can flow from 
one main trunk sewer to another; that is, the sewage discharging 
through the Third street trunk could be made to discharge through 
the Ferry street trunk sewer, and vice versa. In fact, at certain 
stages of the tide this has been observed to occur. 


Overflowing of Sewers.—The storm water resulting from rain- 
falls finds its way into the sewers through catch basins located at 
the street corners and connected with the sewers by sewer pipes. 
The city does not maintain an organization for systematically clean- 
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ing out the deposits which accumulate in these basins, the cleaning 
being done usually only after complaint has been made. Owing 
to the flat slopes of the sewers, and to their being tide-locked 
(which practically checks the velocity of flow in the sewer for sev- 
eral hours each day) deposits are bound to form both in the sewers 
and in the catch basins and, as a result, street flooding is bound to 
occur during heavy rain storms. In Appendix B will be found notes 
of interviews with property holders, as well as with the proprietors 
and managers of several manufactories, as to their experiences dur- 
ing floods, particularly during that of March, 1912. The conditions 
complained of are in some of these instances intolerable. 


Ground Water Levels.—In portions of the city some distance 
away from the harbor the ground water level does not fluctuate 
much with the rise and fall of the tide. At Monroe and Sixth streets 
the ground water was found to be at elevation -0.8 one and a half 
hours after low tide. Probably a fluctuation of one foot, between 
elevation zero and -1.0 would be the maximum that would occur in 
this vicinity. 

In those parts of the city close to the harbor, say in Wards 
Nos. | and 4, the fluctuation is much greater and more nearly co- 
incides with the rise and fall of the tides, probably between zero 


and. -3.0. 


THE PRESENT SEWERAGE SYSTEM. 
Drainage Areas. 


There are in Hoboken eight different drainage areas, designated 
herein, for convenience, by the names of the streets at which they 
discharge their sewage, namely: Ferry street, Court street, Newark 
street, Third street, Hudson Square, Eleventh street, Fourteenth 
street and Fifteenth street. . 


Ferry Street System.—This is the largest of all the drainage 
areas, 205 acres being tributary to the main sewer in Ferry street. 
Except for a small area drained by the Bloomfield street sewer 
(which discharges into the Ferry street outfall at the corner of 
Bloomfield and Ferry streets) the area draining to the main Ferry 
street sewer is confined to the lowland district. Besides the Bloom- 
field street sewer, there are two main collectors for this system; one 
termed the Jefferson street collector, and the other the Park avenue 
collector. The Jefferson street collctor drains an area of 107 acres 
and discharges into the Ferry street outfall system at the corner of 
Jefferson and Ferry streets. The Park avenue collector drains an 
area of 25 acres and discharges into the Ferry street outfall system 
at the corner of Park avenue and Ferry street. 


For the Ferry street system there are two separate outfalls, one 
at Park avenue, which discharges into the canal south of the D., L. 
and W. yards; the other at the corner of Ferry and Hudson streets, 
which discharges into the Hudson River at the pierhead line through 
two lines of 48-inch cast-iron pipe laid under the tracks and train- 
shed of the D., L. and W. Railroad, and beneath one of the long 
piers. The sewage can discharge through either one of the out- 
falls, but both are used simultaneously. 


The Ferry street sewer and both its outfalls seem to be in good 
condition, and discharge very freely at or near low tide. This can 
also be said of the Jefferson street and Park avenue collectors. 


Court Street System.—This drains a small area of 2 acres be- 
tween Ferry and Newark streets. It flows across the Ferry street 
sewer, but where it discharges cannot be determined. Possibly into 
the Ferry street outfall east of the tide gate. 


Newark Street System.—The area discharging into the Newark 
street outfall is a small one, and is principally tributary to the Wash- 
ington street sewer, which extends from Newark street to Sixth 
street. The area is limited to the highland district of the city, ex- 
cept for a very small area surrounding Hudson Place. The area 
drained is 30 acres. 


The outfall is located at the foot of Newark street, but exactly 
where cannot be determined. It originally discharged at the bulk- 
head at the head of a slip owned by the ferry company and used for 
overhauling the ferryboats and laying them up when not in use. 
There is no visible discharge into the slip and it is believed that the 
ferry company has bulkheaded the outlet, thus preventing a free 
discharge. At the manhole at the corner of River and Newark 
streets a fair current and flow can be observed, which shows that 
the sewage must find a free outlet. 


Third Street System.—The area drained by the Third street 
sewer is almost entirely confined to that portion of the lowland dis- 
trict which is bounded on the south by Second street, on the west 
by Grand street, on the north by Twelfth street, and on the east by 
Garden street. A small area at the corner of Hudson and Third 
streets, located in the highland district of the city, is the only other 
area drained by this outfall. The total tributary area is 146 acres, 
of which 140 acres lie in the lowlands. The sewage is collected 
by a trunk sewer in Third street which reaches the outfall by means 
of a deep cut through the ridge between Garden and River streets, 
and discharges at the end of Pier No. 2, of the North German Lloyd 
Company. It passes under both the Bloomfield and Washington 
street sewers and has no connections therewith. 


Hudson Square System.—The area drained by the sewers in 
the vicinity of Hudson Square discharge directly into the harbor at 
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the bulkhead line. They are all pipe sewers and drain 14 acres 
of the highland district of the city. 

Eleventh Street System.—The area drained by this sewer is 
located generally to the east of Bloomfield street and between 
Seventh and Twelfth streets. The total area drained, which is 
located in the highland district of the city, is 44 acres. 


Fourteenth Street System.—The area drained by the Four- 
teenth street sewer is located to the east of Hudson Boulevard and 
between Twelfth street and the Shore Railroad. The total drainage 
area is 35 acres, and is all on the highlands. 


Fifteenth Street System.—This is the only sewer draining the 
extreme northern portion of the city. It isa 214 by 3 foot wooden 
box sewer, and extends from the bulkhead line near the foot of Fif- : 
teenth street, through Fifteenth street to Grand street, and thence 
to Thirteenth street. The portion in Grand street, between Fif- 
teenth and Thirteenth streets, has been out of service for several 
years. Its drainage area is indeterminate. 


TABLE NO. 2. 
Summary of Drainage Areas of Hoboken Sewers. 
Area Drained. 


Drainage Systems. Lowland District. Highland District. 
Ferry street (both at Park 

avenue and Hudson street) 181 acres 24 acres 
Coort street. ae « 
Newark street (2 45540420 30 
SLIME GcStreetin. ox eee 140 acres 6 
Hudson’ Square ........ 6%. 14 
Eleventh street........... 44 
Fourteenth street......... | 39 
Friteenth street’. 0. ae Indeterminate 


Total (exclusive Fifteenth 
Binet) es a ee eee 321 acres 155 acres 


CONDITION OF SEWERS AS TO FLOW, DEPOSITS AND 
SETTLEMENT. 

The present sewerage system is in two zones, the Highland 
system and the Lowland system. Generally speaking, the former 
covers the drainage area east of.a line midway between Garden and 
Bloomfield streets; the latter covers the district west of the same 


line. 
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“The Highland System.—The sewers in this zone are well built 
and on good foundations; they have sufficient grades to give good 
velocities, and, except near their summits, have a fair amount of 
sewage constantly flowing in them. Even at the summits the sewers 
can be said to be in good condition. 


The Lowland System.—Sixty- eight per cent. of the total area 
of the city sewered is located on the Lowlands. 


Fifty per cent. of the total length of sewers included in this 
system is in fair or good condition; the other 50 per cent. being i in 
bad or foul condition. Many of the sewers termed. “‘fair’’ could 
be made “‘good”’ by an efficient flushing system, and a few termed 
‘‘bhad’’ could be made “‘fair’’ by the same means. | 


’ Where the sewers termed “‘fair’’ have been well built and have 
not settled, the trouble seems to be that they are too large and have 
too light gradients for the volume of sewage discharging into them. 
The result is that the sludge settles on the bottom and is never carried 
away. This is especially evident in the case of short sewers, and 
for two or three blocks at the summits of long sewers. 


Profiles.—Profiles of several of the existing sewers located 
in the Lowland district are shown on Sheet No. 2. These pro- 
files show the elevations of the street surfaces, elevations of the 
inverts and crowns of the sewers and of the surface of the flowing 
sewage at low tide, as well as the depth of the deposits of mud and 
sludge in the sewers in dry weather. The dark shaded areas within 
the sewers represent the amount and depth of mud and sludge. 
The portion cross-lined represents the amount of sewage constantly 
in the respective sewers; that is, the top surface, which represents 
the flow line at low tide, never gets any lower, this gradient being 
necessary to produce any flow whatever. Hence the larger portion 
of the cross-lined’ area’ (except in the long trunk sewers) denotes 
stagnant or very sluggish condition. 


Jackson Street Sewer.—Sheet No. 2 shows profiles of some of 
the worst sewers. The Jackson street sewer is particularly bad, hav- 
ing settled along its entire length. From a point south of Second 
street to Fourth street, the settlement has been so great that the top 
of the sewer is below the flow line even at low tide: this causes the 

sewage to rise in the manholes and creates such foul conditions that 
_ residents in its neighborhood complain of. its inefficiency and of the 
_ obnoxious odors it exhales,’ particularly in summer time. 
The mud and sludge deposits in this sewer amount to about 65 
per cent. of the sewer’s volume. The part between Third and Fifth 
streets was built in 1896, and if the invert was constructed to the 
grade called for by the official plans (and it is unreasonable to think 
_ it was constructed at a lower elevation) the sewer shows an average 
- settlement of 314 feet between these points with a maximum of 4.8 
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feet. Similar settlement has occurred between First and Third 


streets. 

Comparing this profile with the conditions revealed by Mr. 
McCann’s inspection in 1900, the invert shows a settlement since 
that date of one to two feet between First and Fifth streets. It will 
be seen that at the present time the sewer ascends instead of descends 
toward the discharge end. 


Monroe Street Sewer.—Monroe street sewer is in bad condition 
between Third and Seventh streets. Between Fifth and Seventh 
streets the surface of the sewage, even at low tide, stands higher than 
the crown, causing it to appear in the manholes all the time. Resi- 
dents nearby complain of bad odors, especially during hot weather. 
The amount of mud and sludge in the sewer is equal to about 45 per 
cent. of its volume; for about one-third of its length, at the upper 
end, the deposits occupy fully 60 per cent. of its volume. 

Comparing the elevation of the invert between Fourth and Fifth 
streets with the approved plans dated 1896, the sewer shows a settle- 
ment of from 1!'% to 4.8 feet. Between Fifth and Eighth streets the 
invert has settled almost uniformly the whole length from 2!4 to 
314 feet as compared with the undated plans on file. The sewer 
between these points must have been built since 1896. 

Comparing the present invert with McCann's profile of 1900, 
it shows a settlement from 1!%4 to 314 feet between Fourth and 
Eighth streets, and almost none between First and Fourth streets. 

Comparing the elevations of the present invert, between 
Fourth and Fifth streets, with those shown on a filed map dated 1909, 
and made for the purpose of repairing the sewer by taking off the 
top of the old arch and building a new one at a higher elevation, a 
settlement of from | to 2 feet is found. The invert at every point 
is below the elevation of the discharge end of the sewer in 
amounts varying from nothing to 31/7, feet. 

These data indicate that the sewers are still settling. 


Madison Street Sewer.—The Madison street sewer, while not 
quite so bad, is in a similar condition to the Monroe street sewer. 
The greatest settlement is at Fourth street, the invert having gone 
down 2!% feet. 

Jefferson Street Sewer.—The Jefferson street sewer, north of 
Third street, is in almost as bad a condition as the Monroe street 
sewer. [he most serious settlement, about 3 feet, has occurred 
between Fifth and Seventh streets. 


Adams Street Sewer.—In marked contrast with the above men- 
tioned sewers, is the trunk sewer beginning at Ninth and Adams 
streets and extending along Adams to Third; thence to Jefferson; 
thence to Ferry, and thence to the outfalls at Park avenue and 
Hudson street. This sewer shows that even on the Lowlands of 
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Hoboken, with the necessarily light gradients and with the discharg- 
ing period limited to about five hours at each tide, sewers can be 
maintained in good condition if they are properly built and have a 
sufficient flow of sewage. The invert of this sewer shows no per- 
ceptible settlement along its whole length; there is a good strong 
flow during about five hours of each tide, from summit to outfall, 
and the manholes are acceptably clean. The good condition of the 
sewer is ascribable to its having been put on a good foundation and 
to its copious flushing by the large quantity of water discharged 
into its head from the Hoboken Paper Mill. 


It will be instructive to compare the Adams street portion of 
this sewer with that on Monroe street. The sewage of both meet 
at the same point (First and Jefferson streets) and continue to the 
same outfall. The distance from their intersection to the summit 
of the Adams street sewer is 3,950 feet and of the Monroe street 
sewer 3,725 feet. The summits of both were originally at the same 
elevation. Other things being equal, if no settlement had occurred 
the Monroe street sewer should, if anything, have a stronger current 
and be at least as clean as the Adams street sewer, because it is 
225 feet shorter. But Monroe street is sluggish and unclean and has 
large stagnant spaces in which sludge can and does deposit. 


Newark Street Sewer.—Comparisons of this same kind could 
be made with every sewer on the Lowland district. One of the 
most striking ones is that of the Newark street sewer. The 
sewage from this street and that from the Adams street portion 
of the trunk sewer above mentioned meet at Ferry and Jefferson 
streets and discharge through the same outfall. The distance to the 
summit of the Newark street sewer from the meeting point is only 
1,150 feet; whereas the summit of the Adams street sewer is 4,650 
feet distant. The Newark street sewer is a wooden box, probably 
3 feet by 4 feet, and has settled about 3!4 feet between Ferry and 
Jefferson streets and the city line. The box is practically filled with 
mud and sludge; its top is below the flow line, even at low tide and 
the sewage constantly stands so high in the manholes that no per- 
ceptible current can be observed. Its condition, of course, is most 
unsatisfactory. 


Third Street Sewer.—The long trunk sewer discharging into 
the Third street outfall begins at Clinton and Twelfth streets; 
it follows thence along Clinton to Fifth, thence to Willow, 
thence to Third and thence to the outfall. The condition of this 
sewer may be termed good from the outfall to Sixth and Clinton 
streets. Just above this point the sewer changes from a 36-inch cir- 
cular to a 20-inch circular section, and at Eighth street this is again 
changed to a 24-inch circular. A settlement has occurred between 
Sixth and Ninth streets which brings the crown of the 20-inch sewer 
between Willow Court and Eighth street below the flow line at low 
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tide. At Seventh street this is about 16 inches. Above Ninth 
street the sewer is on a grade of 0.13 per 100, but there is such a 
small amount of sewage discharged into it from the last block that 
the flow is sluggish, thus permitting accumulations of sludge. From 
Sixth to Twelfth street the quantity of mud and sludge in the sewer 
amounts to about 45 per cent. of its total volume. 

The Third street portion of this sewer, although it has been 
termed in good condition, does not discharge as freely as it should 
on account of its invert being for a distance of about 1,500 feet 
below the elevation of the invert at the tide gate and also probably 
because the automatic tide gate requires an appreciable amount of 
head to open it. 


Miscellaneous Short Sewers.—Also in bad order are a 
number of the shorter sewers. Even where they have not set- 
tled they show very slow velocities during their discharge, and are 
much clogged with mud and sludge. In many cases the inverts are 
at or below mean low water at distances ranging from 4,000 to 
5,000 feet from the outfall. Since the flow line requires a gradient 
of about 0.3 per 1,000 even with a good flow of sewage, it is evi- 
dent that the inverts are too low near their summits and for long 
distances therefrom. The consequence is that conditions are favor- 
able for depositing mud and sludge in their bottoms. This could 
undoubtedly be partly prevented in a number of cases by having 
an efficient flushing system at the summit of each sewer. There is 
no reason why the summits should be lower than elevation -2.0. 
Hence the inverts could be placed on a much steeper grade than 
0.3 per 1,000 and greater discharging velocities obtained. 

In a number of these sewers the mud and sludge deposits oc- 
cupy almost 50 per cent. of their cubical contents. In the Clinton 
street sewer between Newark and First streets mud and sludge 
amounts to fully 75 per cent. of the sewer’s volume, the sludge even 
rising to within 10 or 12 inches of the street surface in two of the 
manholes near First street. This sewer is almost completely stopped 
up, and the sewage is stagnant in every manhole. 

The Adams street sewer between Newark and First streets is 
also in a very sluggish condition. At one point the invert has evi- 
dently settled over 3 feet, and about 70 per cent. of the sewer’s 
volume is filled up with mud and sludge. 

The sewers on Park avenue, Garden, Willow and Adams 
streets are brick sewers and may be termed in fair sanitary con- 
dition; their velocities of flow, however, are sluggish and the sewage 
heavily laden with suspended matters. 

The Clinton street sewer, between First and Third streets, is a 
wooden box and is not in good condition. Between third and 
Fourth streets the sewer is of brick and in fair sanitary condition. 
As in the other sewers described, the current is sluggish and very 
little liquid sewage is flowing in them, particularly at the summits. 


SUMMARY OF DATA AS TO THE PRESENT SEWERAGE 
WORKS. 


The foregoing facts and conditions may be summarized as fol- 


lows: : 


1.—About 71 per cent. of the city is now pro- 
vided with sewerage facilities. 


2.—The sewerage of that part of the city which 
lies more than about 10 feet above high 
tide is in general satisfactory. 


3.—The sewerage of a part of the low level dis- 
trict is also satisfactory. ‘The sewerage 
of other portions of this area can also 
be made to be satisfactory. 


4.—Street flooding is very common as the result 
of the stoppages of sewers and clogging 
of catch basins, as well as by reason of 
the deficient capacity of certain sewers. 


5.—The provisions for removing storm water 
and sewage from the low level districts 
of the city are entirely inadequate and 
improper. 


6.—All the sewers in the low level districts not 
built upon a firm pile foundation show 
extensive settlement. 


7.—Catch basins and many of the sewers them- 
selves are badly clogged with deposits 
of dirt and filth, particularly those sewers 
which are not built upon pile founda- 
tions. 


8.—The hand operated tide gates on the sewer 
outfalls are at times a detriment rather 
than a help to the proper operation of 
the sewers. 


9.—The automatic tide gate on the Third street 
outfall appears to offer some advantages 
in the operation of the sewer, particu- 
larly at times when the tide rises more 
rapidly than the sewage fills up the 
sewer. 
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10.—Property owners, merchants and manufac- 
turers, particularly those located in the 
parts of the city lying at low elevation, 
are greatly inconvenienced and dam- 
aged by the flooding of the streets, 
basements and ground floors of their 
buildings. 


11 Sewerage facilities are urgently needed 
throughout the Fifth Ward of the city, 
and much improvement is needed in the 
sewerage of the older and more built-up 
parts of the city. 


12.—Better and more substantial construction 
methods should be used in the future 
sewerage work in Hoboken. 


13.—Some of the older sewers can be utilized 
in the reconstruction of the sewerage 
system of Hoboken while others must be 
abandoned and rebuilt. 


14.—The streets in the lower part of the city 
show extensive and continuous settle- 
ment. Satisfactory sewerage can not 
be secured for the low level districts of 
the city unless the established street 
grades are maintained. Property own- 
ers should be obliged to place their 
buildings at elevations corresponding to 
the established grades. 
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PART II. 


BASIC DATA FOR THE DESIGN OF IMPROVED 
SEWERAGE WORKS. 


POPULATION. 


The satisfactory sewerage of Hoboken will involve the prompt 
removal and disposal of the sewage and storm water. The quan- 
tity of sewage to be taken care of and the rate of storm water run- 
off will depend on the population of the city and on its growth. 

Population by Wards.—The population of Hoboken and its 
growth in recent years are given in Table 3, compiled from ‘the 
State and U. S. Censuses. 


TABLE 3. 
Population and Density of Hoboken, by Wards. 
Peowards | aes 900 ter pe 90S Aye ST9to. © COA[S Five ot 
| | Dens- | . Popu- Dens- | Popu- | Dens- | , Year 
a Acres Popu- {ity per| lation |ity per| lation | ity per | Imcrease 
me lation. acre acre acre |1905~-10 
4 1 OAS ea winds Seats 10,979 405s oh AB OS:7 112 Ph We) 
2 235 Li eres | 8,736 38 10,145 44 12.0% ~ 
8 MOPARS RON ee igs 17,405 137 19,207 154 10.3% 
4 LA Sin Sul cme aN ete & a's 15,845 140 15,802 140 none. 
5 262 | ...06- =. 12,534 48 135543 SZ 7.8% 
am 837 | 59,364 | Pia M6 5468. | 278) | o7Orgadel?, xa 7.4% 


10 year increase, 1812% (1900-191 0). 


The above densities per acre in Wards Nos. | and 2 do not 
reflect the real density of population on account of the large area 
devoted to dock purposes in Ward No. 2, and the area devoted 
to railroad and dock purposes in Ward No. |. The areas shown in 
the above table have been computed to the “‘exterior line for solid 
filling’ as designated on the maps; and also include the areas occu- 
pied by the D., L. and W. passenger yards and train sheds.. : 

In order to obtain, therefore, the net areas which could be de- 
voted to sewer purposes, that portion of Ward No. | which is en- 
tirely covered by the D., L. & W. tracks, station etc., and the 
area between a line 100 feet east of River street and the ‘‘exterior 
line for solid filling,’’ ought to be deducted because it is hardly 
probable that those areas will ever be devoted to anything but their 
present purposes. 

In the case of Ward No. 2 the area between the Shore Rail- 
road and the “exterior line for solid filling’ is entirely devoted to 
railroad and dock purposes, and except for a depth of 100 feet on 
River street, between Third and Fourth streets, and 100-foot depth 
on Hudson street, between Eleventh and Fourteenth streets, this 
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whole area will probably never be used for any other purpose. 
Hence, in order to obtain a more definite and real density of the 
population in these two wards, the areas designated ought to be 
deducted from the area of the ward shown in the above table. 

The area devoted to railroad and dock purposes in Ward No. | 
is 34 acres. Deducting this from the total area of 104 acres there 
remains 70 acres, on which in 1910 there was a population of 
11,657, making the density of population really 167 per acre, in- 
stead of the 112 per acre as shown in the table. 

Deducting the dock area of 93 acres in Ward No. 2 from the 
231 acres shown in the table, there results a net area of 138 acres, 
on which the population in 1910 was 10,145 or at the rate of 74 
per acre, instead of 44 as shown in the table. A considerable area 
in Ward No. 2 is devoted to the purposes of the Stevens Institute, 
and this area, of course, is sparsely populated. 

Deducting from the total area of the city the 127 acres devoted 
to dock and railroad purposes, there remains 710 acres, all of which 
could be made use of for residential and manufacturing purposes. 


Ward No. 5 is the only portion of the city in which a large 
part of the available area for residential and manufacturing purposes 
is not made use of. 


In order to obtain an estimate of what the future population may 
be, it is thought desirable to compute this from the actual density 
in one of the wards and then apply this density to the whole area 
available for population rather than to compute it from the rate 
of growth in past years. This seems to be a more rational basis, 
because if proper sewer and drainage facilities were constructed 
there can be no doubt that the whole available area would be soon 
occupied, owing to the advantageous commercial position Hoboken 
occupies. 


For the actual area occupied, Ward No. 3 has the greatest 
density of population. Of the total area of 127 acres on which 
the density in 1910 was 151 per acre, 20 acres were unoccupied. 
Hence the actual density was 19,207 on 107 acres, or at the rate 
of 180 per acre. 


Assuming, therefore, that the entire available portion of the 
city of 710 acres will eventually carry the same density as the actual 
density of Ward No. 3 in 1910 (180) the total maximum popu- 
lation of the city may reach 127,800. 


In all the wards except No. 2 the population is of a mixed 
character and is generally housed in tenement buildings of from 4 
to 5 stories high. It is considered that it would be very improbable 
that tenement houses in this district will ever be buiit much higher 
and certainly not for a long time to come. Practically the only way 
to increase the above figured maximum population would be by in- 
creasing the heights of the tenement houses. It is very doubtful 
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if this will occur within any reasonable time. The foundations of 
the present tenement buildings are probably not sufficient to stand 
any increase in height of the building; so if higher tenement houses 
were projected, an entirely new building would probably have to 
be designed and constructed. That this will be done in the im- 
mediate future, even on a small portion of the area, is hardly prob- 


able. 


Where Future Increase in Population Can Occur.—In order to 
determine where the increase in population will occur when the 
maximum is reached, Table 4 has been prepared. 


TABLE 4. 


Table Showing the Maximum Increase of Population in Each Ward 
From That of 1910, if All the Available Area for 
Population Were Made Use Of. 


Computed upon the actual density of the Third Ward in 1910. 


*Available | Density per | | 
Total increase 


teats | ee 710 | Se | vee | 57,269 
*Equals total area less that occupied by docks and Railroad yards. 


Total area for |acre 1910 on|- Probable 
area. population. available maximum |when maximum 
| Ward | Acres | Acres, | Acres. CE Og a density. is reached. 
4 oie | 104 tema mene | 167 180 | 910 | 
2 231 138 74 180 14,620 | 
3 127 ey 451 180 3,683 | 
: 113 113 | 140 180 4,520 
262 262 | 52 | 180 33,536 
joa | 
| _*Equals total | 


It will be observed that the principal portion of the increase 
will occur in Wards Nos. 2 and 5. The possible increase in Ward 
No. 2, amounting to over 14,000, is entirely due to the sparsely 
populated area occupied by the Stevens Institute—all the other 
available area in this ward being practically built upon. This ward 
is located entirely upon the highlands of the city, where there is no 
difficulty with the sewerage and drainage problem. Undoubtedly 
the area occupied by the Stevens Institute will remain as it is at pres- 
ent without a material increase in population for many years, and 
it is highly improbable for this reason that any such increase as 
noted in the table for Ward No. 2 ae occur—at least not for a 
very long time. 


Areas Still Available for SRE alee will be observed 
that the areas available for population are almost entirely limited 
to those portions of the city which do not have sewerage or drainage 
facilities. Ward No. 5, where an increase of over 33,000 in popu- 
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lation could be obtained if the available area were built upon, has 
only 34 per cent. of its area sewered. Although the increase in 
population in Wards Nos. 3 and 4 is relatively a small proportion 
of the total, yet if proper drainage and sewerage facilities were con- 
structed for the unoccupied areas, the increase in population would 
undoubtedly soon occur. 

Table 5 has been prepared to show the area sewered in each 


ward: 


TABLE 5. 
Table Showing the Area in Each Ward Having Sewer Facilities. 
Area, less that Area having Perowent Probable 
Ward occupied by sewer facilities. | of Total. increase in 
docks and R. R. ee population. 
WS A AE 70 acres | 70 acres | 100 | 910 
2 138 acres | 138 acres | 100 14,620 
3 | 127 acres | 105 acres | 83 3,683 
4 113 acres | 101 acres | 90 . 4,520 
5 262 acres 90 acres | 34 33,536 
Totals e716. acres | 504 acres | (ES 


Parag area Served By the present 15th St. sewer has been neglected 

on account of its inefficiency. 

Estimates of Future Population.—The estimated future popula- 

tion of Hoboken, by wards, therefore, would, on the foregoing -as- 
sumptions, be as shown in Table 6. 


TABLE 6. 
Estimated Future Population of Hoboken. 
Ward. | 1940. els SOe6: | 1930. te es 1940. 
1 11,657 12,100 | 12,400... oS Onna 
2 10,145 15,200 | 20,000 24,800 
3 19,207 21,200 22,100 22,900 
4 15,802 16, 600 18,100 20,300 
5 43.513 18,400 31,600 47,000 
Aotal 3 70,324 | 83,500 | 104,200 | 127,500 


QUANTITY OF HOUSE SEWAGE TO BE EXPECTED. 


City sewage includes, in general, the liquid wastes from buildings, 
the ground water which leaks into the sewers through imperfect 
joints, or through breaks, and street or gutter water arising from 
rains, melting snow and street washing. 


Water Consumption in Different Districts.—Usually the quantity 
of house sewage to be taken care of in a town is about equal to its 
water consumption. The character of the population supplied, how- 
ever, has a great influence on the quantity of water used in different 
parts of acity. This is shown in Table 7, compiled from data col- 
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lected in New York City by the Department of Water Supply, Gas 
and Electricity some yeasr ago, and published in the reports of the 
Department. In the investigations referred to several large districts 
in New York City were cut off by shutting valves in the street mains 
so that all the water was fed to the district through certain known 
pipes, and was thus measured accurately as it passed into the district. 


TABLE 7. 


Water Consumption as Obtained by Pitometer Measurements 
in Various Districts of New York, by N. S. Hill, Jr., 
Chief Engineer, Department of Water 
Supply, Gas and Electricity. 


| Consumption 
| Area Resident Population| per capita. 
District Acres. Population. per acre. | Gallons per 
24 hours. 
Medium dense tenement | | 
district (east side).. 70 38,906 | 553 34 
Typical dense east side : 
fenement 00. 2 os 168 90,000 536 { oe 
Residence district; mod- 
erate cost flats, four | | | 
and eive (Story.iso oe. |. 174 32,200 185 54 
Residence district; high | 
cost apartments .... 58 10,164 475 a 
Highest cost apartment | 
houses an d_ hotels, 
probably not transient 75 8,872 | 118 154 
Typical east side tene- 
ment house _ district, | | 
with some water front | 
uses by ferries and | | 
SUE ey ey or delenee eee pore hoe gd Oo 218,023 | 703 93 
Harlem residence district; | 
moderate cost apart- | | | | 
TG SRN chee reo evi ares ent Ge | 43,800 i rae 8: 112 
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Estimated Future Growth of Population 


Future Growth of 
City of Hoboken N. vu. 


Estimated 


of Hoboken, by Wards. 


Office of James H.Fuertes , 
140 Nassau St. N.Y. 
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From the above it will be seen that the consumption of water 
per 24 hours per capita varied from 37 gallons in the medium tene- 
ment district on the East Side of New York to 154 gallons per 
capita in the district containing the highest cost apartment houses 
and hotels, and that in the typical East Side tenement district with 
water front uses and shipping it was about 93 gallons per capita, 
while in the Harlem residence district consisting of moderate cost 
apartment houses the consumption was about 112 gallons per capita 
per day. 

For Hoboken conditions | assume, for the purpose of estimating 
the quantity of sewage to be taken care of, that the average daily 
water consumption will be about 100 gallons per capita. 


Maximum Rates of Sewage Flow.—The sewage coming from 
the houses and buildings in a city does not get into the sewers at a 
uniform rate throughout the 24 hours. There is usually much less 
water used during the night time than during the day, and less on 
certain days of the week than on others, and less at certain seasons 
of the year than at others. It has been found, from measurements 
made in many cities, that ordinarily the maximum rate at which 
sewage finds its way into the sewers is at about twice the average 
rate of flow. 

It is also customary to assume that the sewers will be called 
upon to accommodate more or less ground water. In some locali- 
ties, even with great care in laying the pipes and in making tight 
joints, the quantity of ground water leaking into the sewers equals 
or exceeds the quantity of sewage coming from the buildings. At 
Hoboken, if the separate system of sewerage is employed, very 
liberal allowances will have to be made for leakage of ground water 
into the sewers, as practically all the sewers of the system would be 
laid at elevations below high tide. 


Allowance for Infiltration of Ground Water.—Owing to the 
soft and yielding nature of the soil in the low level parts of Hoboken 
it is almost certain that local settlement will, in many places, cause 
joints in the sewers to open and allow the infiltration of considerable 
quantities of ground water into the sewers. I have no data on what 
may reasonably be expected, but assume provisionally that even 
with the greatest of care in laying the sewers the quantity of ground 
water percolating in through the joints would amount to at least half 
the quantity of sewage contributed from the same territory. 


Sewers Should Provide for Ultimate Population.—For the sep- 
arate system of sewers, that is, for sewers taking house sewage only, 
the sizes of the lateral sewers in the plans discussed herein have 
been proportioned so that running half full they will carry three 
times the average daily rate of sewage flow, and the main trunk 
sewers so that running three-quarters full they will carry twice the 
average daily rate of sewage flow. A reference to the population 
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studies given above indicates that by about 1940, if the present rate 
of growth keeps up, all of the land available for building purposes 
will be built upon. This being the case, all the new sewers built 
from now on should have a capacity sufficient to provide for the 
ultimate population that will reside in their respective drainage areas. 
This condition has been kept in mind in the designs of all the sewers 
discussed and proposed in this report. 


QUANTITY OF STORM WATER TO BE PROVIDED FOR. 


Run-off.—The rate at which water reaches storm water sewers 
depends upon the slope, shape, area and imperviousness of the 
watershed, as well as upon the rate at which the rain falls. From 
two areas of the same size, the one which is steepest and most im- 
pervious and best shaped for the rapid concentration of all storm 
water to the lower end of the drainage area will naturally give the 
greatest run-off. Other things being equal, the greatest rate of run- 
off would result from the most intense rates of precipitation with 
the exception that the storms of greatest intensity in rate are usually 
short in duration from which circumstance it sometimes results that 
large areas give greater rates of run-off for smaller rainfalls lasting a 
considerable length of time than for more intense rainfalls lasting 
only a few minutes. 


Diagrams Showing Run-off From Different Areas.—Many ob- 
servations have been made and a good deal of experience has been 
had relative to the rates of run-off from different areas under differ- 
ent conditions. It is not necessary to review all the available in- 
formation in this report. In Diagram | will be found a series of 
curves representing the quantities of storm water that may be ex- 
pected to reach the Hoboken sewers per minute from different areas 
having different surface slopes. The diagrams are self-explanatory. 
The curves were deduced from a formula devised by MacMath from 
gaugings of sewers in St. Louis. The quantities that will be given 
by these diagrams are in excess of those which may be expected 
under present conditions, as they are based upon having all the 
streets paved and upon a large percentage of the area of the town 
being covered by roofs and paved court-yards. 
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Diagram Showing Estimated Run-off in Cubic Feet 
per Second, from Different Areas Having Different 
Surface Slopes. Hoboken N.J. 
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SYSTEMS OF COLLECTION. 


There are two general systems of collecting sewage and con- 
veying it to disposal points; these are called, respectively, the sep- 
arate and the combined system. 

Separate System.—In the separate system of sewerage two 
separate sets of sewers are provided, one for the removal of house 
or domestic sewage and the other for the removal of storm water. 


Combined Systems.—In the combined system only one set of 
sewers is built and these accommodate not only the house sewage, 
but the storm water, both of which are conveyed together to the 
points of disposal. 

Choice of System.—The choice of system depends on many 
matters. When the sewage has to be conveyed long distances from 
the city to the site of a purification plant, and when the storm water 
can, with impunity, be discharged into nearby water courses, the 
separate system is preferable, and the-most economical. The sep- 
arate system also usually proves to be the most economical where 
purification of the sewage is required, particularly if this purification 
be of intensive nature, or of a kind intended to produce a very pure 
effuent. Where the sewage can be disposed of into a large body 
of flowing water, with very little necessity for purification, and at 
points not far distant from the city, then usually the combined sys- 
tem is cheapest and most desirable. 


Pumping vs. Gravity Discharge.—There are two general 
methods of getting rid of the sewage of Hoboken; one is to dis- 
charge all of it into the Hudson River by gravity, and the other is 
to resort to a pumping plan. Under the latter plan there would be 
two possible schemes, one to pump the domestic sewage and allow 
the storm water to go into the harbor by gravity, and the other to 
pump both the storm water and the sewage from the low level dis- 
trict. Both of these plans and modifications thereof, together with 
their costs, will be discussed in full hereinafter. 


Effect of Tides on Sewage Discharge.—Hoboken occupies a 
unique position with regard to her sewerage, owing to the fact that a 
large percentage of the area of the town is but from 1 to 3 feet 
above high tide in the Hudson River, and that this low land lies 
back from one-half of a mile to a mile from the river front. Sewers 
built low enough to drain these low lands by gravity must neces- 
sarily lie between high and low tide, and cannot, therefore, have 
continuous flow at self-cleansing velocities throughout the 24 hours 
of each day. The rising tide will gradually slow down and finally 
stop the flow in the sewers and then, a short time after the tide has 
begun to fall, the flow will again start and reach its maximum when 
tide water has dropped below the invert of the sewer at the harbor 
line. Continuous discharge will then take place for three or four 
hours until the rising tide again repeats its operation of slowing 
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down and finally stopping the flow. These conditions are not favor- 
able for maintaining the sewers in a clean condition for the reason 
that during the times when the velocity is checked down to less than 
about 114 feet per second deposits will take place in the sewers; 
under some conditions these may become too solid to be again 
flushed out by the flowing sewage on the falling tide. 


Pumping.—If a system of collection and disposal be adopted 
which involves pumping then all the sewers can be laid on sufficiently 
steep grades to keep themselves clean and free from deposits, but 
all the sewage would then require pumping to the harbor, and if the 
sewers were on the combined system the pumping capacity would 
have to be sufficient to pump out all the storm water during the 
maximum rainfall, as well as the sewage, or else storm water over- 
flows would have to be provided to permit the excessive rates of 
flow to discharge directly to the harbor without pumping. Such an 
arrangement as this, of course, would give deep drainage, excepting 
during heavy rains, when the entire system would then be flooded to 
a level high enough to permit the storm water to overflow. 


_ The storm water which will have to be taken out of town in 
the sewers must be discharged as rapidly as it falls in order to pre- 
vent the flooding of the streets and properties in the town. 


Deep Drainage Not Feasible.—While it would be feasible, as 
an engineering problem, to provide a system of sewers that would 
give deep drainage for Hoboken there are certain features peculiar 
to Hoboken which render the advisability of this questionable. As 
has been stated before in this report, many of the large and fine 
buildings in Hoboken rest upon wooden piles, and these will remain 
safe and stable so long as the piles are kept submerged below the 
ground water level. If the ground water level were to be lowered 
below the present prevailing height then trouble would be sure to 
be felt in a comparatively short time by the rotting of the piles 
and of grillages, the crushing of the timber and the settlement of 
the buildings. If all the sewers and their connections were per- 
fectly tight and would remain so there would be little likelihood of 
danger from this cause in securing deep cellar drainage. [am quite 
certain, however, that sewers can not be maintained in such a con- 
dition in Hoboken. Even though the main sewers were practically 
tight a large percentage of the house connections would certainly 
leak, owing to the settlement of the streets and, if the entire system 
were put on a pumping basis, the pumps would, during dry weather, 
quickly lower the ground water level throughout the entire district. 


DISPOSAL OF THE SEWAGE. 


Requirements.— The sewage of Hoboken must eventually find 
its way into the Hudson River. This river, however, in common 
with the whole of New York Harbor, is at times polluted to a very 
serious degree. The question has attracted much attention of late 
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years and has been the subject of several investigations and reports. 
The fouling of the waters and the shoaling of the harbor have forced 
the matter upon the attention of the U. S. Government, and the Sec- 
retary of War formulated, under the Federal laws, a policy of pro- 
tection which is placed in the hands of the U. S. Engineer's Office 
for the port. No new large sewers can now be built to discharge 
sewage into the harbor of New York which will interfere in any way 
with the rights of the United States in these waters, and attempts 
to evade the regulations are promptly met by injunctions which 
are held in force until the authorities constructing the sewers enter 
into proper agreements with respect to the character of the sewage 
to be discharged into the harbor and its method of discharge. With 
these facts in mind no plan for the disposal of the Hoboken sewage 
could safely be followed that would not meet the requirements of 
the War Department in the matter of the degree of purification re- 
quired for the sewage. 


Extent of Treatment Necessary.—Hoboken, being situated 
upon the bank of the river, and having no other place to dispose of 
her sewage, is situated much the same as Manhattan and has greater 
rights to the digestive capacity of the harbor waters than other 
towns or communities not so situated. Under these conditions Ho- 
boken is entitled to the advantage of her position and should not be 
required to go to the expense of purification further than would be 
-necessary to prevent the silting up of the harbor, the creation of 
offensive odors and the prevention of unsightly discharges in the 
neighborhood of the piers and docks. 

Reduced to briefest terms the minimum amount of purification 
necessary at the Hoboken outfalls would be the removal of sand and 
other heavy matters from the sewage, the removal of other objection- 
able floating matters, and the discharge of the effluent at the pierhead 
line and as deep below the surface of the harbor as practicable. 
The outfall works would, therefore, consist of small: grit chambers 
for the removal of the heavy sediment, automatically cleaned screens 
for the removal of the floating matters, submerged outfalls reaching 
to the pierhead line for the discharge of the dry weather flow of 
sewage, and storm water overflows at the bulkhead line for relief 
during heavy rains. 
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PART III. 
IMPROVEMENT OF THE SEWERAGE OF HOBOKEN. 


Any plan for the improvement of the sewerage of Hoboken 
must take into account and utilize to the fullest practicable extent the 
sewers now in service, in addition to providing sewerage facilities 
for the parts of the city not now sewered. 


CHANGES IN THE PRESENT SEWERAGE SYSTEM. 


Reduction of Drainage Areas.—Inspections and investigations 
into the sizes and conditions of the existing sewers show that both the 
Ferry street and Third street outfall sewers are receiving tdo great 
a quantity of surface drainage, and at times become choked with 
water so as to cause sewage to run out upon the streets from the catch 
basins and manholes in the low parts of their drainage areas. To 
rectify this condition it is planned, in building the new sewers, to 
cut off from these two outfalls some of the area at present tributary 
to them, and take the storm water thus diverted into the new sewer 


discharging on Fifth street. 


Improvement of Outfalls.—The Ferry street sewer has at pres- 
ent two outfalls, one on the line of Park avenue, in the canal, and 
the other into the Hudson River from the end of the first pier south 
of the Ferry terminal of the D., L. & W. Railroad. Owing to its 
position the greater part of the sewage draining towards Ferry street 
discharges into the canal on the line of Park avenue and as a conse- 
quence the canal is extremely foul. In the reconstruction of the 
existing sewers it is intended to stop the dry weather flow from 
discharging at the Park avenue outlet, abandon the outfall, construc- 
ing works in Ferry street that will divert all the dry weather flow 
down Ferry street and through a cross-connection to the Hudson 
River outlet of the Newark street sewer, but providing for a storm 
water overflow at Park avenue. This will materially improve the 
condition of the canal. Instead of having the hand-operated gates 
at Park avenue, it is proposed to substitute automatic tide gates on 
the storm water overflow at this point. It is also proposed to dis- 
pense with the hand-operated gates at Ferry and Hudson streets and 
place there mechanical screens and a grit chamber, with automatic 
tide gates on the outfalls. 

The Newark street outfall is to be improved by placing a grit 
and screen chamber at the outfall, providing a storm water over- 
flow into the head of the slip south of the first Hamburg-American 
line pier, and extending the outfall for dry weather flow out to the 
head of this pier, so as to discharge the ordinary flow of sewage 
into deep water at the pierhead line. 
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The Third street outfall is to be improved by building a grit 
chamber with automatic screens in River street, between Third 
street and the present automatic tide gate. 

In addition to the changes in the outfalls above mentioned 
certain of the old sewers now in use are in such bad condition that 
they will have to be rebuilt in order to be of any service. 


Flushing.—lt is also intended to provide large automatic flush 
tanks at the heads of all the sewers, these to be supplied with harbor 
water and to discharge automatically at low tide, the tanks being 
large so as to assure good velocities of flow throughout the entire 
system. 

The necessary changes will be detailed and their costs stated 
in the estimates for the several different plans given hereinafter for 
improving the sewerage of Hoboken. 


FEASIBLE PLANS FOR PROVIDING IMPROVED SEWERAGE 
FOR HOBOKEN. 


General Description of Plans. 


The different plans which local conditions indicate to be feasible 
for improving the Hoboken sewerage system are seven in number, as 
follows: 


Plan A.—A combined system of new sewers to receive the sewage 
and storm water of the unsewered part of the city, the 
rebuilding of many of the existing sewers in the older 
part of the city, the extension of the outfall pipes to the 
pierhead line in the case of all the sewers, the provision 
of flushing arrangements for both the new and old sewers, 
the abandonment of the Park avenue outfall of the Ferry 
street sewer and provisions at that point for a storm 
water overflow to the canal, the provision of automatic 
tide gates for the Ferry street and Newark street outfalls, 
as well as for the new sewers and the extension of the 
Newark street outfall to the pierhead line. (This plan 
is the cheapest that could be devised for Hoboken. It 
does noi, however, provide a sufficient amount of purifica- 
tion to be acceptable. The estimate is given simply to 
show the minimum expense which will provide satisfactory 
sewerage for Hoboken irrespective of the requirements as 
to discharging the sewage into the harbor). aa: 


Plan B.—A combined system of new sewers to receive the sewage 
and storm water of the unsewered part of the city, the 
rebuilding of many of the existing sewers in the older 
parts of the city, the provisions for the flushing arrange- 
ments for both old and new sewers, the extension of the 
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outfalls, improvement of the Newark street outfall, storm 
water overflow at Park avenue from the Ferry street 
sewer and the placing of grit chambers and automatically 
cleaned screens and automatic tide gates, at all outfalls. 
(This is the plan recommended). 


Plan C.—A combined system of. sewers to receive the sewage and 
storm water from the unsewered part of the city, the re- 
building of portions of the present system, the provision 
of flushing arrangements for all sewers, the extension of 
the outfalls to the pierhead lines, the provision of the 
storm water overflow at Park avenue, the improvement 
of the Newark street outfall, the provision of coarse 
screens, grit chambers and settling basins near the outfall 
of each of the sewers, the provision of tide gates at all 
outfalls for both dry weather and storm flows, and the 
provision of small electrically operated pumping stations 
at each outfall with sufficient capacity to pump the dry 
weather flow of sewage from the settling tanks to the 
outfalls. (In this plan the pumping of the dry weather 
flow of sewage at each of the outfalls will give better 
velocities of flow in the sewers and relieve somewhat 
the expense of the elaborate flushing provisions made in 
the preceding plans. During rainstorms, however, the 
pumps would not have capacity sufficient to discharge 
the storm water flow and the system would then fill up 
the same as under Plans A and B. During such time, 
therefore, Plan C would offer no advantages over Plans 
A and B with respect to possible cellar drainage). 


Plan D.—A combined system of sewers for the entire city, those 
for-the low level district being arranged so as to lead the 
sewage and storm water to a pumping station from which 
it would be discharged by pumps. The high level dis- 
tricts would discharge through combined sewers by 
gravity asin Plans A and B. The outfalls would be pro- 
vided with screens and grit chambers, and the outfall for 
dry weather would be extended to the pierhead lines. 
Provisions would be made also for flushing all sewers and 
portions of the old sewers would be rebuilt and improved 


as under Plans A and B. — 


Plan E.—A separate system of sewers for the entire city using the 
present sewers for storm water only and building new 
storm sewers for the unsewered part of the city. Under 
this plan the sewage would be conducted to ejector sta- 
tions, so located that each would receive the sewage from 
about 40 acres, the sewage to be pumped by compressed 
air to a central power and disposal plant in the vicinity 
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of Adams and Ninth streets. The existing sewers and 
the new storm water sewers would be provided with 
flushing arrangements, and modern settling basins and 
methods of sludge handling would be provided near the 
power plant. The existing sewers would be improved 
and made suitable for storm water sewers as under Plans 


A and B. 


Plan F.—A separate system of sewers as in Plan E excepting that 
instead of using ejector stations all the sanitary sewage 
would be conveyed to an electrically operated central 
pumping plant to be located in the vicinity of Adams and 
Seventh streets or other suitable locality. The sewage 
would be received in improved settling tanks with modern 
methods of sludge handling, and all storm sewers would 
be provided with flushing arrangements and the existing 
sewers, to be used for storm water only, would be im- 
proved as under Plans A and B. 


Plan G.—A separate system of sewers as in Plan E excepting that 
instead of using ejector stations to receive the sewage 
from each 40 acres of the city small automatic electrically 
operated pumping stations would be established at points 
such that each would receive the sewage from about 30 
acres, the sewage from these small stations to be re- 
ceived in settling basins placed underneath the streets, 
and pumped therefrom to the storm water sewers. The 
arrangements for taking care of the storm water would 
be the same as in Plans E and F, and provisions would be 
made for the flushing of the storm water sewers as in all 
the other plans. 


DET+ILED DESCRIPTIONS OF THE DIFFERENT PLANS. 
PLAN A. 


Works to Be Executed. 


This system would consist of a new combined gravity flushing 
system, for the parts of the city not sewered, discharging into the 
harbor, and the rebuilding of those portions of the present sewers 
which are at present unfit for service; the flush tanks would be sup- 
plied with river water flowing thereto by gravity through pipes laid 
underneath the sewers. The principal sewers would be as follows: 

A trunk sewer in Fifteenth street discharging at the pierhead 

line at Fourteenth street. 

A trunk sewer in Eleventh street discharging at the pierhead 

line at Eleventh street. 


A trunk sewer in Seventh street discharging at the pierhead 
line at Fifth street. 
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The rebuilding of the present system. (Includes building of new 
sewers in Harrison and Marshall streets where there is 


none at present). 
Capacities of Sewers. 


Fifteenth Street Trunk Sewer.—The Fifteenth street trunk 
drains 77 acres in Hoboken and 30 acres in West Hoboken. The 
maximum discharge from the two areas I estimate to be 61 cubic feet 
from Hoboken and 20 cubic feet from West Hoboken, or a total of 
81 cubic feet per second per acre. 

The least gradient for discharge will occur when a storm comes 
at high tide. It has been assumed that during maximum storms at 
high tide the sewage may rise to elevations -|- 3 without flooding the 
streets. Hence the gradient will be 0.6 per 1,000 in the total 
length of about 5,000 feet. Therefore, we have for the Fifteenth 
street trunk: 


Slope 0.6 per 1000. 


Discharge required 81 cubic feet per second. 


Eleventh Street Trunk Sewer.—The Eleventh street trunk sewer 
should discharge 80 cubic feet per second from Hoboken (area 81 
acres) and 13 cubic feet from West Hoboken (area 15 acres). 
Hence for the Eleventh street trunk: 


Slope 0.6 per 1,000. 


Discharge required 93 cubic feet per second. 


Seventh Street Trunk Sewer.—The Seventh street trunk will 
drain 110 acres in Hoboken at the rate of 78 cubic feet per second, 
and 12 acrs in Jersey City, at the rate of 10 cubic feet per second. 
Hence for the Seventh street trunk: 


Slope — 0.45 per 1,000. 


Discharge required 88 cubic feet per second. 


Third Street Trunk Sewer.—The present Third street trunk 
sewer which now drains 146 acres, will in the improved plan drain 
100 acres. It is assumed that the sewage may rise to elevation 
-|- 2, instead of -|- 3 as in the case of the new trunk sewers, on 
account of the established grades being one foot lower throughout 
this district. The discharge will be 67 cubic feet per second, and 
the slope 0.35 per 1,000, requiring a 66-inch circular sewer. The 
present sewer is 60 inches in diameter for some distance near the 
discharge end. 


Ferry Street Sewer.—The present Ferry street drainage area of 
205 acres will be reduced in the new system to 181 acres; and it is 
thought that reduction will result in not over-charging the present 
sewer. 
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The collector systems for Plan A have been designed so that 
each drainage area will have its outfall independent of the other; 
i. e., there will be no connection between the different drainage 
systems as in the present system. 


Special Features of Design. 


Flushing.—In order to secure good dry weather flows in these 
sewers it will be necessary to flush the collectors at their summits. 
It is proposed to accomplish this by flush tanks of about 500 cubic 
feet capacity located at the summit of each collector, these tanks 
to be fed by pipes leading from the harbor and the flushing to be 
done automatically when the ebb tide reaches elevation -3.5. 


Main Collectors.—The collectors south of the trunk sewers 
drain an area of 2.7 acres requiring a discharge of 4.2 cubic feet 
per second. 


The collectors north drain an area of 5.4 acres, requiring a 
discharge of 7.1 cubic feet per second. 


Sewer Sections.—A section having a width of 7 feet and a 
height of 4 feet 9 inches has been designed for the new trunk sewers 
at their-outfall ends: it has been assumed that the flow line will rise 
to within 6 inches of the top. 


Wetted perimeter 12.5 feet. 


Area of section 23.6 square feet. 
Velocity 4.4 feet per second. 
Discharge 104. cubic feet per second. 


The above section has been diminished to a width of 4 feet at 
the upper end of all trunk sewers, the uniform height of 4 feet 9 
inches being maintained, throughout. 


REBUILDING EXISTING SEWERS. 
Conditions and Recommendations. 


Note :—All the present sewers north of Seventh street are to be 
used in the collector system of the Eleventh and Seventh street trunk 
sewer, except those noted to be rebuilt under the Seventh street 
trunk. 


Garden street, between Ferry and Seventh. Brick sewer; fair 
sanitary condition; will need flushing. (To be used). 


Park avenue, between Ferry and Newark and First and Sev- 
enth. Brick sewer; fair sanitary condition; will need 


flushing at First and Seventh. (To be used). 


Willow avenue, between Ferry and Seventh. Brick sewer; fair 
sanitary condition; will need flushing at Second and Sev- 


enth. (To be used). 
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Clinton street, between Newark and Fourth and Fifth and 
Ninth. Wooden box sewer between Newark and First 
in bad condition. Wooden box between First and Third 
in fair condition. Brick sewer between Third and Fourth 
in fair condition; will need flushing at Fourth. Brick 
sewer between Fifth and Seventh in fair condition; will 
need flushing at Seventh. Brick sewer between Seventh 
and Ninth in bad condition; has settled. (New sewer re- 
quired between Newark and Third and between Seventh 
and Ninth—the others to be used). 


Grand street, between Newark and Ejighth. Wooden box 
sewer between Newark and First in bad condition. Brick 
sewer between First and Eighth in fair sanitary condition, 
but some settlement; will need flushing at Second and 
Seventh. (New sewer required between Newark and First 
and Seventh and Eighth—the others to be used). 


Adams street, between Newark and Seventh. Wooden box 
sewer between Newark and Second in fair sanitary con- 
dition, but has settled. Brick sewer between Second and 
Third in fair sanitary condition, but needs flushing. Brick 
sewer between Third and Seventh in good sanitary con- 
dition, but will need flushing at Seventh. (New sewer re- 
quired between Newark and Second—the others to be 


used). 


Jefferson street, between Third and Seventh. Brick sewer in 
fair condition, but has settled between Fifth and Seventh; 
will need flushing at Seventh. (New sewer required be- 
tween Fifth and Seventh; the remainder to be used). 


Madison street, between Ferry and Ninth. Brick sewer in fair 
condition, but has settled some; will need flushing at 
Second and at Seventh. (New sewer required between 


Third and Ninth; the remainder to be used). 


Monroe street, between Ferry and Eighth. Brick sewer in fair 
condition between Ferry and Second, but bad condition 
with settlement between Second and Eighth. Will need 
flushing at Second and Seventh. (New sewer requized 
between Second and Eighth—the remainder to be used). 


Jackson street, between Newark and _ Fifth. Wooden box 
sewer between Newark and First and brick sewer between 
First and Fifth; both in bad condition and have settled. 
(New sewer required). 


Harrison street, between Newark and Fifth. Brick sewer in 
fair condition between First and Second. No other sewers 
on this street. (Build new sewers, but the present one 
to be used). 
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Marshall street, between Ferry and Fifth. There are no sewers 
on this street. (Build new ones). 

Newark street, between Willow and City Line. Wooden box 
sewer in bad condition; much settlement. (New sewer re- 
quired ). ‘ 

First street, between Park and Marshall. Wooden box sewer 
between Park and Jefferson. Concrete sewer between 
Jefferson and Marshall; both in fair condition. (Aban- 
don the portion between Park and Jefferson and use 8- 
inch laterals to take local sewage; the Clinton, Grand and 
Adams street sewers to discharge into the Newark street 
sewer from Second street). 

Third street, between the outfall and Madison. Brick sewer in 
fair condition except between Jefferson and Madison. 
This portion is probably a wooden box. It has settled 
very much at Madison and probably from there to Jeffer- 
son. No manholes between these streets. (New sewer 
required between Jefferson and Madison). 

Ferry street, between Hudson and Jackson. Brick sewer in 
good condition. (To be used). 


ESTIMATES OF COST OF CONSTRUCTION 
AND OPERATION. 


Combined system for entire city discharging into harbor by 
gravity, including the rebuilding of parts of existing sewers, extending 
outfalls for dry weather flow to pierhead line and providing flushing 
arrangements for all sewers. (No screening or grit removal). 


Estimated Cost of Construction. 


Fifteenth street trunk sewer and all branches...... $135,853.00 
Eleventh street trunk sewer and all branches....... 127,053.00 
Seventh street trunk sewer and all branches....... 135,043.00 
Rebuilding present sewers, in part............... 148,608.00 
$546,557.00 

Engineering and contingencies, 15 per cent.... 81,983.00 


$628,540.00 


Estimated Annual Cost of Operation and Maintenance. 


Interest on $628,540.00 at 414 per cent.......... $28,284.00 
Sinkane- fund é)/*per- cents. 25 Sa eee a 3,143.00 
Maintenance: | . 1 
Cleaning catch basins.:........: $1,600.00 
Repatirss = satus oe eat ae? 200.00 


Inspections and water for flushing 1,200.00 3,000.00 
$34,427.00 
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PLAN B. (Sheet No. 3.) 


Description.—Combined system for entire city discharging into 
harbor by gravity, and identical with Plan A except for the additional 
provision of grit chambers and automatically cleaned screens at all 
outfalls. 


Estimated Cost of Construction. 


Fifteenth street sewer and all branches........... $142,853.00 
Eleventh street sewer and all branches............ 134,053.00 
Seventh street sewer and all branches............ 142,043.00 
Rebuilding present sewers, in part.............. 169,608.00 
$588,557.00 

Engineering and contingencies, 15 per cent.... 88,283.00 


$676,840.00 


Estimated Annual Cost of Operation and Maintenance. 


Interest on $676,840.000 at 414 per cent........ $30,457.00 
Bibking fiundyt/> per Cent wccalik fi vic cee ele ww WEE 3,384.00 
Maintenance: 

Cleaning screens and basins.... $2,000.00 

FRE AIVS are epee me eee 200.00 

Inspections and flushing water. . . 1,200.00 
Power for operating screens... . 900.00 4,300.00 
$38,141.00 

PLAN C. 


Description: —Combined system for entire city, as in Plan B, 
except that each trunk sewer discharges into an underground settling 
basin near the water front having an overflow arranged so that the 
dry weather flow of sewage would be pumped from the tank, but 
storm water would discharge directly to the harbor without pumping. 


Estimated Cost of Construction. 


Fifteenth street sewer and branches.............. $164,186.00 
Eleventh street trunk sewer and branches......... 155,386.00 
Seventh street trunk sewer and branches.......... 163,376.00 
Rebuilding present sewers..........0..02c000e% 233,609.00 
$716,557.00 
Engineering and contingencies, 15 per cent... 107,483.00 


$824,040.00 
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Estimated Annual Cost of Operation and Maintenance. 


Interest on $824,040.00 at 41% per cent.......... $37,082.00 
Sinking fund) Ao-iperscent..4 v7 os eee ares eee see 4,120.00 
Maintenance: 
Cliath pasitist: ey, cee seein ae $1,600.00 
KEPAlrS ey ctetre at ENS titan 200.00 
Inspections and flushing water... 1,200.00 
Cleaning settling tanks......... 800.00 
Superintendence: 2) 0s ee 2,000.00 
RO Wer Beri eos, See oR 4,000.00 
Feros Spee arg ener hte Sf es he 2,000.00 11,800.00 
$5 3,002.00 
PLAN D. 


Description.—Combined system for entire city arranged so 
that the sewage and storm water from high level districts would dis- 
charge into harbor by gravity, but that from the low level districts 
would be collected to a pumping station and pumped thence to the 
harbor. Automatically cleaned screens and grit chambers on all 


outfalls. 
Estimated Cost of Construction. 


New collector system, pumping station and trunk 


BE WEES or ae enn het ree chase ce eeces eae ana a ae $542,197.00 
Rebuilding present sewers, in part............... 163,200.00 


$705,397.00 
Engineering and contingencies, 15 per cent.... 105,808.00 


$811,205.00 
LISS ea Ree agra RS ERB Ras HI a Sra sieet ope te SRS SN Ly Baa 2,000.00 


$813,205.00 


Estimated Annual Cost of Operation and Maintenance. 


Interest on $813,205.00 at 414 per cent.......... $36,594.00 
Sinking; fund, '/o. per cents erin eee toes neo ee 4,066.00 
Maintenance: 

Superintendence ............. $2,000.00 

Cleaning catch basins.......... 1,600.00 

Repairs and depreciation....... 2,400.00 

Labor ks ee, re or aiiree eae 4,200.00 

Bowell: sae sie aie nent ne 22,560.00 

Oil waste and supplies......... 500.00 33,260.00 


$73,920.00 


ea 


PLAN E. 


Description:—Separate systems of sewers for storm water and 
for dry weather flow, using Plan B for surface drainage, and using 
ejector stations on each 40-acre area with central power and dis- 
posal plants for dry weather flow. 


Note:—The ejector and pumping systems (Plans E, F. and G) 
include the portion of the city west of a line midway between Bloom- 
field and Garden streets, except the area north of Eleventh street, 
between Bloomfield and Park avenue. Total area 494 acres. 


Sewerage Districts and Disposal Plant.—For this plan the city 
has been divided up into 4Q0-acre areas with an ejector station in 
the centre of each, and all discharging through a central main to a 
disposal plant, in the vicinity of Adams and Ninth streets, consisting 
of settling basins of modern type for efficient sludge digestion. A 
central compressed air plant is also to be located at the same point. 


The sewers would be from 8 inches to 12 inches in diameter, 
on self-cleansing grades. When running half full the velocities 
would range from 2 to 2.6 feet per second. 


Ejector Stations.—Each ejector station should have a maximum 
rate of discharge of 36,000x40— 1,440,000 gallons per day, or 1,000 
gallons per minute. It is proposed to use two ejectors each with a 
capacity of 750 gallons per minute at each station. 


Compressor Plant.—The compressed air plant has been de- 
signed to produce 500 cubic feet free air per minute, compressed 
to about 30 pounds, for each ejector station. There being 13 
ejector stations, the capacity needed is 6,500 cubic feet. 


Three compressors similar to the Ingersoll Class D—1, belt 
driven type would be required; capacity of each 3,245 cubic feet at 
25-30 pounds pressure, together with 3 electric motors each of 


300 H. P. The plan is designed to run on power to be purchased 
of the Public Service Corporation. 
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ESTIMATED COSTS OF CONSTRUCTION AND OPERATION. 


(Separate systems of sewers for sewage and storm water. 
Sanitary sewers to be collected to ejector stations and delivered to 
central power and disposal plant. New storm water sewers in pres- 
ent unsewered district, and reconstruction of existing sewers to be 
identical with Plan B, except for parts rendered unnecessary. ) 


Estimated Cost of Construction. 


Fifteenth street storm sewer and branches......... $125,553.00 
Eleventh street storm sewer and branches......... 119,053.00 
Seventh street storm sewer and branches.......... 133,343.00 
Rebuilding ‘present’ sewers 205.0 eS ee 140,008.00 
Newisanitary SEWErs in: rok oe er names ooo eke eee 227,240.00 
DISHOGAL. WOFKSicc ck ea Glee ee eee Ce ogee es ae 103,740.00 
Ejector and central pumping works.............. 129,330.00 
Reconnecting house drains, etc...............008% 46,930.00 


$1,025,197.00 
Engineering and contingencies.............00084 £5 3,778200 
Teanide 838. Caio puree ete ¢ tins o cuprates Sey 35,000.00 


$1,025,719 7.00 


Estimated Annual Cost of Operation and Maintenance. 


Interest on $1,213,975.00 at 414 percent......... $54,629.00 
Sinking fund; 1 per cent ones © sc Won eas eee 6,070.00 
Maintenance: 

Superintendence ............. $2,000.00 

Cleaning catch basins. ......... 1,600.00 

Repairs and depreciation....... 1,800.00 

Inspections and flushing water... 1,200.00 

Labor iviet chy oa be ate ok 4,200.00 

PO Wer 3.2 ete te as ote eee 27,600.00 

Oil waste and supplies......... 500.00 

SM Ye EET oe Pati age Nk a ad ae uae Oto ate 800.00 39,700.00 


$100,399.00 


id 
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PLAN F. 


Description.—Separate systems of sewers for storm water and 
for dry weather flow, using Plan B for surface drainage, and using 
a pumping system for dry weather flow with central pumping and 
disposal plants. Total area from which sewage would be pumped 


494 acres. 


Collecting System.—In this system a main trunk sewer for 
house sewage would extend on Adams street from First to Four- 
teenth street with collectors discharging into it from both sides every 
two blocks. Each of these collectors would gather the sewage from 
21 to 30 acres. The sewers would be from 8 inches to 18 inches 
in diameter, on sélf-cleansing grades. When running half full the 
velocity would range from 2!4 to 234 feet per second. 


Location of Central Works.—The central pumping plant would 
be located in the vicinity of Adams and Seventh streets (Block No. 
90) on the line of the trunk sewer, and the sewage would be pumped 
into improved settling tanks close by. The effluent from the tanks 
would be discharged into the Seventh and Eleventh street storm 
trunk sewers and the sludge be carted away. The elevation of the 
sewage in the settling tanks has been assumed at -|- 6. The Adams 
street trunk sewer invert would be at elevation —-12.3 at the pump 
well, making the pump lift about 18 feet. 


Capacities.—The trunk sewer to the south of the pumping plant 
would drain 294 acres, and that to the north 200 acres. If the 
maximum rate of discharge of 200 gallons per capita (36,000 gal- 
lons per acre) on the small collector areas is a reasonable rate, then 
it would seem that on the large areas, the maximum rate could be 
reduced to say 75 per cent. of that amount, or 27,000 gallons per 
acre. This latter rate has been used in the design for the trunk 
sewer and the pumping plant. Hence the total maximum rate of 
discharge for the trunk sewer would be 5,400,000 gallons for the 
north branch and 7,938,000 for the south branch. These volumes 
require a 30-inch circular sewer for the north branch and 36-inch 
circular for the south branch, both running 34 full on a grade of 
0.6 per 1,000. The velocity would be about 214 feet per second. 


Pumping Plant.—The pumping plant has been designed for 
the maximum rate of discharge for both branches of the trunk sewer 
of 13,338,000 gallons per day (9,300 gallons per minute). As 
the minimum discharge will probably be less than half the maximum, 
the pumping capacity has been divided into different units, at the 
same time providing sufficient capacity in case one of the units 
should be out of service. The design, therefore, is based on two 
12-inch centrifugal pumps each of 4,200 gallons capacity per minute, 
and one 15-inch centrifugal pump of 7,000 gallons per minute 


£6} 


capacity, each unit driven by an electric motor. Current to be pur- 


chased. 


Disposal Plant.—The disposal plant would be located close to 
the pumping plant on Block No. 90 or at some other suitable loca- 
tion. The sewage in the tanks is assumed to stand at elevation 
-|- 6 (about 2 feet above the established grade of the streets). The 
capacity required would be at the rate of 558,000 gallons per hour, 
and the estimate is based on ten tanks each with a capacity of 56,000 
gallons per hour. This would require the tanks to be 27 feet in 
diameter and about 28 feet deep, the bottom being at elevation 
about —-22. The ground area covered by the disposal plant would 
be about 2 acres, or just about the area of Block No. 90. 


ESTIMATED COST OF CONSTRUCTION AND OPERATION. 


(Separate systems of sewers for sewage and storm water. All 
sanitary sewage to be collected to central pumping station and dis- 
posal plant and be pumped thence to the harbor. Storm sewers 


the same as in Plan E.) 


Estimated Cost of Construction. 


Fifteenth street storm sewer and branches......... $125,553.00 
Eleventh street storm sewer and branches......... 1:1:9,053:00; 
Seventh street storm sewer and branches.......... 133,343.00 
Rebuilding present sewers. ..........2-00+0 000% 140,008.00 
New.(sanitary:sewers so 0 is, Since ee 320,119.00 
Disposal svorkss oe sik eine ce etn te Cae ae 103,740.00 
Central station! «cic. tee oath ween aeen aate eeee Nes 13,460.00 
Reconstructing’ house: drains)’. {355 ae ee 46,930.00 
| $1,002,206.00 
Engineering and contingencies, 15 per cent........ 150,331.00 
1,152,537.00 

Meanchey NEE, ofr hs Sula 2 Wang wee a aE of peote a vaeeoeee te aaree 35,000,00 


$1 hOs, 9.47400 
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Estimated Annual Cost of Operation and Maintenance. 


Interest on $1,187,537.00 at 41% per cent........ $53,439.00 
Sinkine fund). 15 sper cent ic.7s.5 over ee eiase. 8c ehaewe a) oe 5,938.00 
Maintenance: 
Superintendence ............. $2,000.00 
Cleaning catch basins. “. 2.0... 1,600.00 
Depreciation and repairs....... 900.00 
Inspections and flushing water... 1,200.00 
Pumping: 
| ray diy aie Rie mene Hoty hen 4,200.00 
BI WB Tot Sh aay eo cate e 6,360.00 
Oil wasteretc. ott fcc te 500.00 
Bincdive disposalx seen iver ss 800.00 17,560.00 
$76,937.00 
PLAN G. 


Description.— Separate systems of sewers for storm water and 
for dry weather flow, using Plan B for surface drainage and a pump- 
ing system for dry weather flow with pump and disposal plants for 
every 30-acre area. Total area to be pumped 494 acres. 


Collection System.—lIn this system the city has been divided 
up into 30-acre areas and a disposal and pumping plant built in 
the centre of each. The collectors would be similar to those for 
the ejector system. (Plan E). The sewage would be discharged 
into settling tanks at the street intersections. The effuent from the 
tanks would be discharged into the storm sewers by means of centri- 
fugal pumps run by electric motors. 


The maximum rate of sewage flow on the 30-acre areas is as- 
sumed to be 18,000 gallons per acre, or 45,000 gallons per hour. 


Disposal Works.—Two tanks 20 feet in diameter and 28 feet 
deep would be used at each point. The elevation of the sewage in 


~ the tank would be 7.5 and the bottom of the tanks would be at 


elevation —35.5. The street level would be about 10 feet above 
the sewage elevation. 


Pumping Plants.—Two six-inch centrifugal pumps (capacity 
1,000 gallons per minute) driven by electric motors would be in- 
stalled in a separate pump chamber located close to or above the 
sewage in the tanks. 
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ESTIMATED COST OF CONSTRUCTION AND OPERATION. 


(Separate systems of sewers for sewage and storm water. 
Sanitary sewage to be collected at several small automatic pumping 
stations and settling basins under the streets and pumped thence to 
the storm sewers. New storm sewers and reconstruction of existing 


sewers the same as in Plan E.) 


Estimated Cost of Construction. 


Fifteenth street storm sewer and branches......... $125,553.00 
Eleventh street storm sewer and branches......... 119,053.00 
Seventh street storm sewer and branches.......... 133,343.00 
Rebuilding present sewers. .........0 000 c eee eee 140,008.00 
New ‘sanitary: sewers. 726. oho cee hee Se 227,240.00 
Pumping station. 00s, vos seen and Fone eae ep ee 28,158.00 
Disposal works 0) ./2 eae eine rts 108,680.00 
Connection of house drains: 3. sis ok we 46,930.00 

$928,965.00 
Engineering and contingencies, 15 per cent........ 139,335.00 


$1,068, 300.00 


Estimated Annual Cost of Operation and Maintenance. 


Interest on $1,068,300.00 at 414 percent......... $48,074.00 
sinking fund, ! per centyser cay ke ie ae x ay 5,341.00 
Maintenance: 

Superintendence ............. $2,000.00 

Cleaning catch basins, etc...... 1,600.00 

Repairs and depreciation....... 1,000.00 

Inspections and flushing water... 1,200.00 

Baborigeig ee moana pre 2,000.00 

PoWertiecoe cera ee a 17,160.00 

Oil waste supplies, etc. ........ 800.00 25,760.00 


$79,175.00 
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PART IV. 
SUMMARY AND RECOMMENDATIONS. 


In arriving at a decision as to which of the foregoing plans will 
be most suitable for adoption they should be compared as to their 
costs of construction and operation, as to their fulfillment of the 
sanitary requirements and as to the effect of their operation on the 
lowering of the ground water levels throughout the city, and that 
plan should be chosen which best suits all the conditions. 

As is usually the case in such investigations no one plan stands 
first in satisfying all the requirements: one may be best in some re- 
spects and not as good in others. 


COMPARISONS AS TO COSTS OF CONSTRUCTION 
AND OPERATION. 


The costs of construction and operation of all the different plans 
are given in the following tables: 


SUMMARY OF ESTIMATED COSTS OF CONSTRUCTION. 


| Construction | Engineering, | | 
Plan. | Costs. | Eteusi 5% Land. | Total. 
A L2*$5:46,5.57.002) | PS PISS OOM E U4 t Lact ac krnah | $628,540.00 
Bere te 5.8875 57700 a Be26 3 O0ur We ae: 676,840.00 
esse? 716,557.00 | Iss 4 SS OO S20) 0s /5 eave wate 824,040.00 
D | 705,397.00° | 105,808.00 $2,000.00 813,205.00 
E 1,025; 49700405 153,778.00 35,000.00: * 1% 15213,975.00 
aye 1,002,206.00_ | 150,331.00 35,000.00 551518 7753.7,.00 
G | 928,965.00 | RAs SSNOG Le Mie Lao | 1,068,300.00 


SUMMARY OF ANNUAL COSTS OF OPERATION. 


| Interest | Sinking fund | Maintenance | 
Plan. | AYN. | YN. | & operation. | Total. 
A e268: 284.004 el veh 244 3.00 $3,000.00 | $34,427.00 
B 30,457.00 | 3,384.00 4,300.00 | 38,141.00 
CG | 37,082,007" 2) 4,120.00 11,800.00 | 53,002.00 
D | 36,594.00 | 4,066.00 53 3260,00075)| 73,920.00 
E | 54,629.00 | 6,070.00 39,700.00 | 100,399.00. 
F | 53,439.00: | 5,938.00 17°560.0082> | 76,937.00 
G | 48,074.00 | SA AA Orne 2o, MOUOO oot 79,175.00 


It will be seen that the four plans on the combined system A, 


B,.C and D cost less to build and operate than the three on the 
separate system and that plans A and B cost less, in both particu- 
lars, than plan C. The choice, therefore, with respect to costs of 
construction and operation would be either A or B, depending on 
which of these best fulfills the other requirements. 
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COMPARISON AS TO FULFILLMENT OF 
SANITARY REQUIREMENTS. 


With respect to the completeness of the treatment of the sewage 
the three plans on the separate system, E, F and G, are better than 
plans A, B and D on the combined system, but not better than C. 
Plans E, F, G and C include settling tanks and screens, while B and 
D include the somewhatless efficient grit chambers and screens. A 
can be left out of consideration in this comparison as no treatment 
is contemplated thereunder, and its adoption would not be per- 
missible. Under the conditions stated in Part II., however, either 
B or D would give a good enough effluent to be discharged in the 
manner proposed, and the more expensive plans E, F, G and C 
would not, therefore, be justified. Plan B, therefore, would be the 
proper selction with rspect to the fulfillment of the sanitary require- 
ments. 


COMPARISON WITH RESPECT TO THE EFFECT OF THE 
OPERATION OF THE PLANT ON THE LOWERING 
OF THE GROUND WATER LEVEL. 


Plans D, E, F. and G all include the laying of deep sewers lead- 
ing to wells from which the sewage would be raised by pumps and 
discharged into the harbor. Plans A, B and C contemplate the 
discharge of the sewage into the harbor by gravity, the sewers being 
but little deeper than the existing sewers. Under these three latter 
plans there would be no danger of lowering the ground water below 
the present prevailing levels. Under the four first named plans it 
is probable that on account of the settlement of the house drains and 
the sewers themselves leaky joints would develop extensively and 
result in the permanent lowering of the ground water, particularly 
in the districts away from the river. Under local conditions it would 
be almost impossible to prevent these breaks from occurring, and, 
with the continuous removal of the liquids from the deep sewers by 
the pumps it would not be long before the water plane would begin 
to fall. ~My observations, from time to time, of excavations in vari- 
ous parts of the city, indicate that the ground water level fluctuates 
with the rise and fall of the tide for a short distance back from the 
river front, but that in the meadow district such influences are hardly 
noticeable. Considering safety from interference with ground water 
levels, therefore, either plan A, B or C should be selected. 


RESUME AND RECOMMENDATIONS. 


Since Plan A would not give a satisfactory effluent it may be 
disregarded in the final comparison. Plan B, therefore, appears 
to be the least expensive of the acceptable plans, to build and oper- 
ate, and to be capable of giving as good an effluent as the conditions 


D1 
require. ~ Plan B also can be operated without interfering with the 
ground water levels of the meadow district, which, by reason of its 
other advantages makes it preferable to the more expensive Plan C. 
i, therefore, recommend Plan B for your adoption. 


GENERAL DISCUSSION OF PLAN RECOMMENDED. 


Street Grades in Meadow District.—In working out a plan for 
the drainage and sewerage of Hoboken it is essential that the estab- 
lished system of street grades be enforced in the meadow district. 
A large part of this district lies but about one foot above high tide 
at present. This is too low to permit of the development of the 
property for any purposes unless the ground water level could be 
lowered by pumping. This, for the reasons stated elsewhere herein, 
is not permissible owing to the great value of the buildings and in- 
dustries that would be affected adversely thereby. The only alter- 
native, therefore, is to raise the streets in accordance with the estab- 
lished grades. This will give a minimum elevation for the street 
surface of from 3.5 feet to 5 feet above high tide, and will put the 
inverts of the sewers most distant from the river from 5 to 8 feet 
below the street level. Under these conditions the proposed sewers 
will discharge, without difficulty, the greatest storms to be expected. 


Deferring Construction of Parts of System.—A large measure 
of relief can be obtained by building only certain parts of the pro- 
posed system at the start, adding thereto additional sewers, as neces- 
sary. Ihe success of the system will depend, however, on the satis- 
factory flushing of the sewers, as proposed herein, and it will be 
necessary therefore, to add enough of the collectors in each system, 
and the flush tanks that go therewith, to provide for this feature; 
otherwise the expense of hand-cleaning at intervals will be consider- 


able. . 


Cellar Drainage Not Advisable.—I have considered very thor- 
oughly the advantages and disadvantages of providing sewers deep 
enough to afford cellar drainage in the meadow district, but, viewing 
it from various angles, have invariably come to the conclusion that 
the risk and expense are too great for the city at large to assume for 
the benefit of the few whose requirements would necessitate such 
accommodations, and that it would be better for those comparatively 
few individuals who need deep cellars to waterproof them and pump 
their sewage up to the sewers, as is done so extensively in many of 
the buildings in lower New York. 


Screen and Grit Chambers.—The grit deposit chambers and 
screens near the outfalls of the main sewers are to be located in 
chambers under the streets. The screens and deposit chambers are 
to be kept cleaned by mechanical rakes and buckets kept in slow 
motion by small duplicate electric motors. The collections at each 
outfall will have to be removed periodically through a manhole 
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and disposed of by burning, or other satisfactory means, and the 
machinery will have to be inspected and oiled daily to keep it in 
efficient service. 


The Flushing System.—The flushing system, which is to be in- 
stalled also in connection with the existing sewers, will consist of 
large shallow concrete steel tanks under the streets at the points in- 
dicated, supplied with harbor water through ‘pipe lines built in the 
concrete foundations of the sewers themselves, a flap valve being 
placed on the end of the supply pipe in each tank. This will permit 
the tanks to fill on rising tides and prevent the water running out 
again as the tide falls. At the proper time on the falling tide a 
sluice gate will be opened automatically and quickly, to let, the 
water run out of the tank into the sewer, the operation of the gate 
being controlled by a float. A few of the tanks on the old sewers 
will have to be supplied with city water instead of harbor water, 
and the cost of this has been included in the estimates of the annual 
cost of operation. 


Submerged Outfalls.—It is proposed, in all cases, to extend the 
outfall pipe for the dry weather flow of sewage out to the pierhead 
line and have the pipe submerged so that the discharge will take 
place at least 25 feet below the surface. This, together with the 
screening, will prevent the sewage from appearing at the surface, 
by promoting its thorough dispersion through the tidal flow in the 
river, and will do away with the formation of the objectionable 
putrescible deposits in the slips, now so prevalent. Storm water 
will be allowed to discharge at the bulkhead line, as this will occur 
but rarely and the sewage will at such time be very dilute. 


Foundations.—The estimates of cost are based on reinforced 
concrete for the larger sewers. All the sewers throughout the 
meadow district are to be on pile foundations. 


Improvement of Canal.—While carrying out the general im- 
provements it will be advisable also to dig up and fill with earth 
the old outfall sewer on the line of Bloomfield street running south 
from the Ferry street sewer, as well as the old connections at Hen- 
derson street with the Mill Creek sewer, and lay new and _ smaller 
sewers to take the sewage, now received by some of these old sew- 
ers, to the Ferry street sewer, through properly made connections, 
The old sewers are simply dead ends which fill up with sewage as the 
tide rises and empty as it runs out, and are filthy and objectionable 
to the last degree. Their connections with the Ferry street sewer 
should be blocked off with masonry. 

It would also be advisable to connect the Court street sewer 
with the Ferry street sewer and fill up and abandon the portion 
south of the Ferry street sewer. A prominent feature in the im- 
provement of the Ferry street sewer will be the diversion of its dry 
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weather flow to the improved Newark street outfall at the pierhead 
line of the Hamburg-American dock. 

The above described improvements will clean up the canal and 
the slip north of the D. L. & W. ferry landing, both of which are 


in a very objectionable condition. 


More Intensive Sewage Treatment Possible-—When looking 
into the future it appears very probable that the increasing pollution 
of the harbor waters may in time bring about such conditions that 
it will be necessary for all the communities bordering on its shores 
to keep municipal wastes out of the harbor to as great an extent as 
possible. So long as the nuisances are local only, the problems are 
easily handled, but before the pollution becomes so great that the 
whole harbor threatens to become an open cesspool then all the dif- 
ferent communities must get together and purify enough of their 
sewage locally, or jointly, as most convenient and expedient, to pre- 
vent such a calamity. 

Plan B, as recommended, lends itself well to a still more com- 
plete plan of sewage treatment should this ever be necessary. When 
the time comes settling tanks can be installed under the streets at 
each outfall, and, if necessary, chemicals can be used in connection 
therewith to secure more complete subsidence, or sterilzation, or 
both, or else fine mechanically operated screens might be installed. 
There would, therefore, be no lost investments in carrying out Plan 
B if more complete treatment should be insisted upon in the future. 


Maintenance.—lIn order to have satisfactory service from public 
works of any kind it is essential that they be properly maintained 
and operated. This will be particularly true of the Hoboken sewer- 
age works. All the sewers will be between high and low water line 
and the intermittency of the flow of sewage will afford opportunities 
for the deposit of solids upon the sewer inverts. It, therefore, will 
be necessary to keep sand, silt and street dirt out of the sewers to 
as great an extent as practicable, as these matters, after once having 
settled upon the bottom, are difficult to remove by flushing, par- 
ticularly when there is an opportunity for salt water to enter the 
sewers. Looking toward obviating difficulties of this sort it will be 
appreciated, therefore, that care must be taken to keep the catch 
basins at street corners properly and systematically cleaned out. By 
far the greater part of the street floodings in the First and Fourth 
Wards have been due, in the past, to allowing the catch basins to 
fill up and their outlets to become choked with mud and debris. 


Preparation of Detailed Plans.—All the different plans here 
discussed have been worked out in considerable detail in order to 
arrive at reliable estimates of cost, but are presented herein only 
as summaries, sufficient information being given so that you may 
understand what is included, in each case, what each plan will ac- 
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complish and how the different plans compare with each other as 
to costs of construction and operation. After formal adoption the 
detailed plans of each sewer to be constructed, together with the 
screen and grit chambers, submerged outfalls, tide gates, storm 
water overflows, flush tanks, etc., will have to be made, and speci- 
fications will have to be drawn therefor, so that contracts can be let 
for the construction of such parts as you deem necessary at the 
present time. 
Awaiting your further pleasure in the premises, 


Very respectfully, 
| JAMES H. FUERTES, 


Consulting Engineer. 


=i) 
CI 


APEENDIX A. 


NOTES IN REGARD TO PILE FOUNDATIONS UNDER BUILD- 
INGS IN HOBOKEN. 


The following notes give data regarding the lengths of piles 
used under buildings in various parts of Hoboken: 


Fourteenth Street Viaduct.—Mr. W. B. Waldo, the contractor 
for this viaduct, informs me that piles 110 feet long were driven 
for some of the pier foundations for this viaduct, the usual length 
being about 80 feet. 


Owens & Traeger Company.—Eleventh street, between Madi- 
son and Jefferson streets. Piles 87 feet long were driven for the 
four-story brick building at the corner of Jefferson street, and piles 30 
to 40 feet long for the two-story brick building at the corner of Madi- 
son street. This latter building shows some settlement. 


J. & W. Stanley.—Piles 40 to 50 feet long were driven for 
their cooperage shop at the corner of Grand and Tenth streets. 


Ferguson Manufacturing Company.—A four-story wooden 
building on Eighth street, between Monroe and Jefferson streets, 
occupies the entire block. Piles 55 feet long were driven at the 
corner of Jackson and Eighth streets, and 80-foot piles driven at the 
corner of Monroe and Eighth streets. An old inlet extended proba- 
bly on Monroe street at this point. 


Keuffel & Esser Company.—Piles 30 to 40 feet long were 
driven for the foundations of the five-story brick building at Third 
street between Grand and Jefferson streets, and also for the new 
five-story concrete building. 


Adams Street near Fifth Street—On March 28th piles were 
being driven for a two-story brick building at this location. The 
piles were about 25 feet long. The last 8 or 10 feet would be con- 
sidered fairly hard driving. 


Elevation at Which Piles Are Cut Off.—The piles under most 
of the substantial buildings have probably been cut at least below 
mean high water, but the indications are that this is not always the 
case. A number of buildings have been observed, the foundation 
piles of which can be seen where the piles are cut off three or four 
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feet, and possibly more, above mean high water. An instance of 
this can be seen in Photograph No. 4, which shows the U. S. Rattan 
Company's factory at the corner of Madison and Eleventh streets. 
This building is a four-story wooden building, about 125 feet 
square. 


Another instance is at No. 220 Clinton street. The foundations 
for a new building were being prepared next to this number, and in 
excavating for the new building piles could be seen supporting a one- 
story wooden undertaker’s establishment. The tops of the piles were 
about at the street level, which at that point is 2!1/7 feet above mean 
high water. These piles are about 12 feet centers. 


Another instance is on Adams street near Fifth street, where 
piles were being driven as mentioned previously, and were being 
cut off at about the elevation of high water. 
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APPENDIX B. 


DATA REGARDING INCONVENIENCES AND DAMAGES 
RESULTING FROM FLOODING OF PROPERTIES IN 
THE LOWLAND DISTRICTS OF HOBOKEN. 


During the week ending March 30, 1912, an inspection was 
made to ascertain the damage and inconveniences resulting to 
property owners in the lowland districts from lack of sewerage facili- 
ties. % 

The district not provided with sewers at present is principally 
confined to the Fifth Ward, in the northern portion of the city. 
Many manufacturing establishments, but few dwellings, are located 
in this district. The owners and managers were interviewed and 
the result of these interviews are embodied in the following notes: 


Lawson & MacMurray, Lumber Yard.—This firm occupies an 
entire block between Clinton and Grand streets and Sixteenth and 
Seventeenth streets. The recent high water caused great incon- 
venience in loading and unloading cars. The company’s railroad 
siding was under water, and there was a period of five sucecssive 
days during which cars could not be either loaded or unloaded. 


The sewage is discharged into a cesspool near the yard. 


Dwellings Nos. 1618-20-22 Park Avenue.—The yards of these 
dwellings were surrounded with water on the 25th of March, and 
the basements have more or less water in them during the entire 
year. 


George W. Travers Company, Importers of Toys.—Corner of. 
Adams and Fifteenth streets. There were six inches of water in the 
basement of this firm’s building for about ten days, and the steam 
plant, which was situated in the basement, was out of service during 
this period. The basement is used for storage purposes and for re- 
pairing toys. Four men were thrown out of employment and a gen- 
eral upset of operations resulted from the water in the basement. 
Fortunately for the firm, this flooding occurred during a dull period. 
The manager said that if the high water had occurred during their 
busy season much damage would have resulted, and other storage 
facilities would have had to have been provided. As it was, cars 
could not be loaded and unloaded promptly on account of the base- 
ment being flooded with water; the storage space being thus much 
contracted. 


The sewage of this factory is supposed to discharge into the 
Fifteenth street sewer. 
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Joel H. Woodman, Veneering Mill.—This plant occupies al- 
most the entire block between Clinton, Grand, Fifteenth and Six- 
teenth streets. The yard was entirely submerged, the water coming 
almost up to the boiler floor. General inconvenience resulted, espe- 
cially in trucking. | 

The sewage is supposed to discharge into the Fifteenth street 
sewer. 


Dwelling No. 1507 Clinton Street.—Basement flooded. The 
owner kept boarders and lodgers, who were compelled to leave on 
account of the water, thus entailing loss and damage. 


Wilson Bros.,’ No. 1420 Grand Street, Iron Works.—Build- 
ing entirely surrounded by water, and the plant had to shut down 
for three or four days. 

The sewage discharges into the Grand street box sewer; but the 
presumption is that the portion of the sewer in front of these prem- 
ises has settled with the street and is out of use. 


The Ebbecke Furniture Company, Nos. 1416-18 Grand Street. 
—The yard, cellar and entrance flooded. The piles of lumber in 
the yard will have to be re-piled. General inconvenience in truck- 
ing and the delivery of coal. 


The sewage formerly discharged into the Grand street sewer, 
but recently it had to be disconnected on account of the water and 
sewage backing up and flooding the cellar. 


The sewage now discharges into the ground and finds its way 
probably to the low places surrounding the building. 


The Cabot Manufacturing Company, Planing Mill.—Corner of 
Adams and Fifteenth streets. Employs 12 to 15 men. During the 
worst period the yard was under water to a depth of 6 to 12 inches. 
The buildings were surrounded by water, and the lower floor of the 
shop flooded. It was necessary to shut down the mill for about ten 
days, throwing 12 men out of employment for that time. A great 
deal of damage was done to the stock, the finished doors and sashes 
stored in the cellar had to be gone over, and the discoloration caused 
by the water removed. It was also necessary to renew the glue in the 
joints of the doors and sash. This resulted in considerable damage 
to the buisness.- 


The sewage discharges into a cesspool near the building, mak- 
ing a very serious nuisance. r 


| Dwellings Nos. 1408-10 Adams Street.—These dwellings are 
entirely surrounded by water and 2 feet of water in the cellar. Sew- 
age discharges into cesspools or out on the meadows. 
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No. 4. From the corner of Twelfth and Adams streets, looking northeast. 
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A. Schwartzwalder & Sons, Cooperage.— [his firm occupies the 
entire area between Fourteenth and Fifteenth streets and Jefferson 
street and the railroad. The lumber yard was flooded, causing great 
inconvenience in getting to the lumber piles and the storage sheds. 
The boiler room was flooded, necessitating using pumps to keep the 
water out to prevent shutting down the mill. Even with the strenu- 
ous efforts made to keep running, the mill was compelled to shut 
down for three or four hours at one period. 


The sewage of the factory discharges into cesspools. 


Dwellings Nos. 1603-5 Madison Street.—Entirely surrounded 
by water for many days. The furniture on the first floor of 1605 
had to be removed. The cellar of 1603 flooded. 


The sewage discharges on to the meadows. 


J. & W. Stanley, Cooperage.—Corner of Grand and Thirteenth 
streets. Employs 5 or 6 men. Sewage discharges into the box drain 
on Grand street, but, since it is believed that this sewer is out of use 
between Fourteenth and Fifteenth streets, the sewage probably 
finds its way to the low places surrounding the building. Very bad 
odors are frequently observed. 


Barr, Thaw, Fraser Company, Ornamental Stone.—Corner of 
Thirteenth and Adams streets. The water got high enough to cover 
6 or 8 inches deep belts, pulleys, etc. It came within 3 or 4 inches 


of the boiler fire box. 


The sewage discharges to the meadows on the west side of 
Adams street, which are under water the entire year. 


The Hudson Consumers Ice Company.—Monroe street between 
Twelfth and Thirteenth streets. This factory is surrounded by water 
all the year, but in the summer time it is not quite so deep as it is at 
present. 


The sewage discharges directly on to the meadows and into 
the pools of water surrounding the building. The manager states 
that in summer the sanitary conditions are extremely bad; obnoxious 
odors are constantly observed, and the flies swarm about the build- 
ing and meadows during the summer time; no one who has not 
seen the conditions in the summer time has any conception of the 
offensive odors and the nuisance caused by the flies. Many resi- 
dents in this section, and, in fact, all over the meadow district, com- 
plain bitterly of the myriads of flies which are found there during the 
‘warm months. 


Joseph N. Courtade, Piano Cases.—Corner of Twelfth and. 
Grand streets. Water in basement and boiler room. Compelled to 
shut down one day when the water was highest. The water covers 
the meadows of this neighborhood during the whole year. 


The sewage discharges directly into the ponds at the rear of the 
factory. 


No. 5. From a point on Madison street half-way between Eleventh and Twelfth 
streets, looking north toward Hudson Consumers Ice Company. 
This view does not show clearly the water surrounding the Ice 
Cmpany’s plant; but water from two to three feet deep extends 
along the whole length of the building and out to Madison street. 
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Owens-Trager Company, Paper Boxes, etc.—Eleventh street 
between Jefferson and Madison streets. Employees, 240. Water 
in the boiler room floor, necessitating constant pumping to keep it 
out and the factory running. One of the owners states that when 
the building was built the boiler room floor was placed 10 inches 
above high water. Since then the meadows in this neighborhood 
have been used as dumps, and the water level on this account been 
gradually rising. About two years ago it was necessary to raise the 
boiler floor 10 inches, but since then the water level has continued 
to rise, owing to the gradual filling in of the meadows. Thus it is 
seen that although the boiler room floor is 20 inches higher than 
when the building was built, a hard rainfall now floods the boiler 
room floor. 

The sewage is discharged into a cesspool located in the rear of 
the Fabric Rubberizing Company’s plant, on the public dump. Into 
this cesspool is also discharged the sewage of part of the Hoboken 
Ribbon Company’s plant, located on the opposite corner of Owens- 
Traeger Company. 

In connection with this matter the following letters to Mayor 
Cooke from Messrs. Owens & Traeger and White & Reid were pub- 
lished in the Hudson Observer, March 27th, 1912. (Mayor 
Cooke informed me that he had received many other letters of a 
similar nature). 


From Owens & Traeger: 


“We write to ask if the matter of draining the 
meadows, which was so earnestly taken up by you last 
fall, has for any reason been side-tracked or held up. 
At the present time the conditions are in the most seri- 
ous form that they have ever been in this section of the 
city. / 

“We have our boiler room flooded and the water is 
within eight inches of our first floor. Eleventh street 
is sinking in many places, and it is only a matter of a 
short time when we will have to look for quarters out- 
side of Hoboken. We are not only speaking for our- 
selves, but for other manufacturing concerns in the 
meadows. 


“It is getting to the point where we cannot get our 
help down here, to say nothing of the delivery wagons. 
Furthermore, the first story in all of our buildings is be- 
coming practically useless. One of two things must be 
done. Either stop filling in all sections of the 
meadows and give the water to go, or else drain the 
meadows. The future manufacturing interest of this 
city is to be governed entirely by future conditions, and 
one of the above-mentioned reliefs must be enforced. 
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No. 6. From north line of Park avenue and Adams street, looking north; show- 
ing pond directly in front of Park, into which the sewage from the 
Hoboken Ribbon Company’s and the Automatic Hook and Eye Com- 


pany’s factories discharges. The cross denotes the place of dis- 
charge. 
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If the city of Hoboken wishes to drive all manufacturers 
away, it can be easily acocmplished by leaving the con- 
ditions run along, getting worse, without any apparent 
effort to benefit the situation.’ 


From White & Reid: 


‘We are pleased to have yours of the 21st instant, 
and glad to know that you are taking the interest on 
the sewerage question that you show. In the meantime, 
we believe that if the drains between the various ponds 
of this locality and Fifteenth street were opened, so that 
there could be a flow of water to the river, that it would 
greatly help the situation, and not put the on to any 
large expense. 


“When we first took this property there was a steady 
flow of water to the river, but the continued filling in of 
the meadows and the accumulation of dirt in the drains 
has apparently cut this outlet off entirely. Since we 
wrote you we have heard of several other factories that 
were shut down on account of the high water. 


“This high water is not due to rainfalls, as the records 
show the rainfall has been very light for past two 
months, but is due to the accumulation and the stoppage 
of the proper outlets. We believe a personal investi- 
gation will show you that all these ponds can be drained 
into the river at a very small expense to the city and re-. 
lieve what is now a critical condition.” 


Hoboken Ribbon Company.—Corner of Eleventh and Jeffer- 
son streets. Employs from 200 to 300 when running full time. The 
basement of this large factory is flooded almost the entire year, but 
if it were dry the company would use it for many purposés. 


Part of the sewage of this building discharges into the same 
cesspool that the sewage of the Owens-Traeger Company discharges 
into. The remainder discharges into the pond north of the city park 
on Adams street. The water level has risen during recent years, 
undoubtedly owing to the filling in of the meadows. In warm 
weather bad odors and the myriads of flies make the conditions 
almost unbearable. Much nuisance and damage is caused in this 
factory by the flies. 


The Automatic Hook & Eye Company.—Corner of Eleventh 
and Adams streets. 25 to 40 employees. The sewage discharges 
into the pond east of the building, and directly in front of the city 
park. Uses same discharge box that the Ribbon Company uses. 
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No. 7. Showing the southwest corner of the United States Rattan Company’s 
factory at corner of Madison and Eleventh streets. The white cross 
designates the location of the factory’s sewage discharge pipe. 
The sewage discharges into a cess-pool about 15 feet from the 
building, but it is frequently flooded (as it is now) and the sewage 
flows under and around the building, causing offensive odors and 
bad sanitary conditions. 


No. 8. Taken from the west side of the park near the north line, on Jefferson 
street looking west; showing pond and public dumps in view of the 


park. 
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The Fabric Rubberizing Company.—Corner of Eleventh and 
Jefferson streets. Twenty employees. Basement flooded with 
water, and pumping has to be resorted to frequently in order to keep 
the water down so that the factory can run. 


The sewage discharges into a cesspool in the yard. 


United States Rattan Company.—Corner of Eleventh and 
Madison streets. 25 to 30 employes. This large factory is sur- 
rounded by water all the year. The sewage discharges into a barrel 
cesspool located in the pond directly west of the building. During 
the last two weeks of March the barrel has been flooded, and the 
sewage floats under and around the building, causing very bad sani- 
tary conditions. See Photograph No. 4. 


Dwellings on the West Side of Madison Street, Between Tenth 
and Eleventh Streets.—-These discharge their sewage on the flooded 
meadows at their rear. 


The Ferguson Manufacturing Company, Novelties.—320 em- 
ployees. For the past two weeks the yard and building have been 
flooded with water, although no special trouble has been caused 
except for some inconvenience in loading and unloading cars. The 
sewage of this factory and the surface drainage about it discharge 
into the sewer at the corner of Monroe and Eighth streets. 


Riches-Piver & Company, Chemicals.—Jefferson street. Em- 
ploys four or five men. 


The sewage is discharged on the meadows at the rear of the 
building. The company also discharges about 2,000 gallons of 
water every |0 hours on the meadows. 


John Deltour, Bamboo Works.—Jefferson street. 25 employes. 
The sewage is discharged into a cesspool located at the rear of the 
building. 

Other factories and buildings in this same block discharge their 
sewage into cesspools at the rear. 


Reade Manufacturing Company.—Nos. 1017-21 Grand street. 
The sewage of this factory is discharged through private property 
into the Clinton street sewer. The factory has a fairly deep base- 
ment (about 5 feet below the grade of Grand and Eleventh streets) 
and the company is not troubled in the least with the water or 
sewage. 


The conditions at this factory and those surrounding it having 
fair sewerage conditions are in marked contrast with those factories 
only one or two blocks away, which have no sewerage or drainage 
facilities. 
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No. 9. Taken from a point about 10 feet above the railroad tracks on the south 


line of Sixth street looking northeast toward Seventh and Jackson 
streets. 


No. 10. Taken from the railroad tracks on the north line of Fourth street, 
looking south toward Third and Marshall streets. 
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Keuffel & Esser Company.—This company has two large fac- 
tories on Third street, one between Adams and Jefferson streets, 
which is a fiv-story concrete building, and the other between Adams 
and Grand streets, which is a five-story brick building. The base- 
ment of the brick building is not used because water rises in it at 
various times, although the company was careful when the building 
was constructed to place it above high water mark. Mr. Keuffel 
states that if it were not for the frequent flooding of the basement 
they could use it to good advantage. When the concrete building 
was erected the company decided that it would be useless to pro- 
vide a basement on account of the bad drainage. 


Jackson Street, North of Fifth Street.—Dwellings on east side 
have cesspools in their rear. No dwellings on the west side. 


TO 


APPENDIX C. 


STREET FLOODINGS AND THEIR CAUSES. 


As a result of the frequent complaints of the flooding of the 
street intersections in certain localities, and the general opinion that 
the overflowing of the sewers was the cause, inquiries and investi- 
gations were made to determine, if possible, the source of the trouble 
at the places most frequently flooded. 


Clinton and Second Streets.—Although this corner, the eleva- 
tion of which is 1.58, is not the lowest in the city, it is flooded fre- 
quently; a resident says at least 100 times a year, and very fre- 
quently during the summer. It is flooded many times when no rain 
has fallen for days, thus proving that in these cases at least, the 
sewer becomes full and overflows. In fact, at these times residents 
have observed sewage flowing out of the catch basins. In summer 
these overflows cause obnoxious odors. 

On March 29th, after a heavy rain, which ended about two 
hours after high tide, the streets here were flooded above the curbs 
and almost to the building lines. Four hours after high tide the 
water had receded and the streets were dry, no cleaning of the catch 
basins having been done. 


On May 9th, about one-half hour before high tide, and twenty 
minutes after a very heavy downpour of ten minutes’ duration, the 
sewage stood at elevation -|- 0.35 in the sewers. At the same time 
the surface water was surrounding the catch basin 2 or 3 inches 
higher than the sewage elevation. The surface water gradually re- 
ceded through the catch basins. 


These two observations seem to prove that while the catch 
basins were not altogether clogged up, they were not absolutely 
free, and could not discharge the surface water into the sewers as 
fast as it reached them; also, that the sewers could not discharge the 
surface water as rapidly as it reached them. In these two instances 
a combination of both circumstances probably resulted in the flood- 
ing of the streets. 


Clinton and Third Streets—On March 29th the same con- 
ditions prevailed at this corner, which is at elevation 1.97, as noted 
above at Clinton and Second streets, the flood receding gradually, 
as at that point. 


Third and Willow Streets.—The streets here, at elevation 2.60, 
were not flooded after the heavy rain of March 29th, but water was 
seen to rise up to the level of the inlet of one of the catch basins on 
the corner. The inlet is about elevation -|- 2.0. Either the sewage 
rose to that elevation or the catch basin was not free enough to dis- 
charge the surface water as fast as it received it. 
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Third and Adams Streets.—Occasionally the sewage backs up 
and flows out of the catch basins, flooding the street intersections, 
which are at elevation 2.47. Sewage has been seen to float on the 
surface at these times. 


Third and Jefferson Streets.—After heavy rains Third street, 
elevation 2.74, is flooded between Jefferson and Madison. On both 
sides of Jefferson, Third street is about one foot lower than the inter- 
section, but the block to the east is drained by a basin located at the 
low point. The block toward Madison street is flooded because 
the gutters are lower than the catch basins at the corners: 


Park and Newark Streets.—After the heavy rain of March 29th 
the northeast corner, elevation 1.8, was flooded 6 inches deep, and 
remained so until the city authorities cleaned out the catch basin on 
that corner. This flooding was entirely due to the clogging up of 
the catch basin, because there was no water standing at the other 
corners where catch basins are also located. The streets here are 
frequently flooded, the flood extending on Newark street one block 
either way from Park street. Undoubtedly this is sometimes caused 
by the sewers overflowing through the catch basins, because sewage 
can be seen floating on the surface. 


Park and Second Streets.—A resident states that formerly 
water would flow out of the catch basins after heavy rains and flood 
the streets, at elevation 3.3, about | foot deep. About six months 
ago the basins were cleaned and no flooding has since occurred. 
When the overflows occurred strong odors of sewer gas would be 
observed. One of the catch basins was inspected and found. to be 
filled with mud, papers, cardboard, street refuse, etc., to above the 
outlet pipe. 


Clinton and Tenth Streets.—The superintendent of the Auto- 
graphic Register Company, located on this corner, says this inter- 
section, at elevation 4.8, is flooded frequently to a depth of 2 to 3 
feet, and has occurred five or six times during the past six months. 
The basement of the factory is about 414 feet below the level of the 
street intersection, and is usually dry, but when the streets are 
flooded care has to be taken to prevent water flooding the base- 
ment. The windows are boarded up permanently to nearly their full 
height to prevent flooding. 

The Superintendent is under the impression that the sewers 
overflow, but this corner is at such a comparatively high elevation 
it is improbable that such is the case, but that the real trouble is 
due to the catch basin being clogged up. | | 


On April 18th, during a fairly hard rain, the following street 
intersections were observed to be flooded. The reason in all cases 
was the clogging up of one or more catch basins. 
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Third and Willow Streets.—Elevation 2.6, water standing al- 
most to curb level about one basin; the other three basins were tak- 
ing the water freely. 


Third and Hudson Streets.—Elevation 18.7, one basin was 
flooded to top of curb, and surface water flowing across crown of 
street into the opposite one, which was taking it freely. 


Newark and Grand Streets.—Elevation 1.22; the surface water 
surrounded the two basins here, and extended from curb to curb at 
the street intersection and along the west curb of Grand street to 
the corner of Grand and First streets; all three catch basins were 
stopped up. 


Jackson and First Streets.—Elevation 2.64; the street was 
flooded around one catch basin, but the other three basins were 
clear. 


Jackson and Fourth Streets.—Elevation 2.43: the street was 
flooded around the two southern catch basins, but the two northern 
ones were clear. 


Monroe and Sixth Streets.—Elevation 3.05; the southwest cor- 
ner was flooded, while the other three catch basins were clear. 


_ Madison and Seventh Streets.—Elevation 3.6; the southwest 
corner was flooded, while the other corners were clear. 


Similar facts have been noted many times at widely separated 
parts of the city. Many catch basins have been inspected and found 
filled up to above the outlet pipe with mud, papers, and all kinds of 
street refuse. No systematic attempt is made to keep the basins 
clean. The only time they are cleaned is when complaint is made. 


Conclusions.—IThe conclusions to be drawn from the above 
data are: 


First:—The great majority of the street floodings are due to the 
clogging of the catch basins. 


Second :—At times of heavy downpour and long continued rain, 
the catch basins, while not altogether clogged up, may 
still not be free enough to discharge the water into the 
sewers as fast as it comes to them. 


Third :—At times of heavy rain storms occurring between two hours 
before and two hours after high tide, the discharging 
capacity of some of the sewers is not sufficient to care 
for the sudden increased flow reaching them. 
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Fourth:—When the sewers overflow during dry weather, it is be- 
cause there is a large increase in the volume of sewage 
flow, or because (and with much greater probability) 
the tide gates have not been opened or shut at the 
proper time. If the maximum rate of flow should 
occur at or near high tide, this might also cause over- 
flowing. 


Fifth:—If every street was at least 2'/, feet above high tide it is 
hardly probable that street flooding would occur if 
catch basins were kept clean and free to discharge the 
surface water coming to them. 


Sixth:—The tide gate at the Third street outfall, being an automatic 
gate instead of one operated by hand, prevents more 
frequent flooding, because as the sewage rises to eleva- 
tion, plus 2 or 2!/7, the gate tends to open and permit 
a discharge to take place. 
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